Humidity  . .  .  temperature  . . . 
oltitude  testing 


Development  tests  .  .  .  Vi  cycle  filter 


Tracing  filter  curves  electronically 


Audio  development 


Filter  development 


Engineering 

Leadership 

UTC  hos  the  reputation  for 
exceptional  quality  and  the 
ability  to  produce  units 
previously  considered  impos¬ 
sible.  This  position  of  engi¬ 
neering  leadership  has  been 
effected  through  a  continu¬ 
ous  program  of  research  and 
development  at  the  UTC 


laboratories.  A  few  views  of 


these  loberoteries  are  shewn 


on  this  page. 


Testing  modulation  tronsformer  under 
operating  conditions 


Pulse  transformer  development 
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A  McGRAW  -  HILL 
PUBLICATION 


BLICTRONIC  CLIMATt  SURVIY  SYSTBM — Stanford  Research  Institute  engineers  nroke  wind  speed  ai.J  direc¬ 
tion  measurements,  using  Beckman  &  Whitley  equipment  (see  p  136) . . .  COVER 

FIGURES  OF  THE  MONTH . . 

Includes  Electronics  Output  Indes,  a  business  borometer  for  monogement 

INDUSTRY  REPORT . 

Top-level  news,  trends  ond  market  interpretotions 

PACK-CARRIED  1ELEVISION  STATION,  by  L.  E.  Flory,  W.  S.  Pike,  J.  E.  Dilley  and  J.  M.  Morgan . 

Gives  complete  freedom  from  cables  for  pickups  ot  politicol  conventions  and  other  remote  events 

RELIABLE  VHF  SIGNALS  UP  TO  1,250  MILES  DISTANCE . 

Newly  discovered  means  of  propagation  holds  signal  steady  through  ordinary  fodeouts 

LIQUID-WEIGHING  SCALE  CONTROLS  RATE  OF  FLOW,  by  Svend  R.  Pedersen . 

Electronic  synchro  system  controls  rate  of  flow  from  container  on  balance 

SELF-FOCUSING  PICTURE  TUBE,  by  A.  Y.  Bentley,  K.  A.  Haagland  and  H.  W.  Grastbahlin . 

Design  and  production  of  television  picture  tubes  hoving  zero-voltage  electrostatic  focusing  electrodes 

ANTICOLLISION  RADAR  FOR  COMMERCIAL  FLIGHTS,  by  Marvin  Habbs  . 

Jet  passenger  craft  at  500  mph  need  early  warning  of  thunderstorms  and  mountain  ranges 

ETCHED  SHEETS  SERVE  AS  MICROWAVE  COMPONENTS,  by  R.  M.  Barrett . 

Design  techniques  for  low-cost  flat-strip  sandwiches  that  replace  heavy  and  expensive  waveguide  components 

IMPROVEMENTS  EXTEND  MAGNETIC-AMPLIFIER  APPLICATIONS  by  Fred  Benjamin . 

Mognetic  omplifier  usage  increases  as  operating  characteristics  are  improved 

OPERATING  KLYSTRONS  IN  F-M  MICROWAVE  LINKS,  by  Jona  Cohn . 

Analysis  of  distortion  and  effects  of  line  length,  vswr  and  pulling  figure 

BALLISTICS  PHOTOGRAPHY  USES  MOBILE  FLASH,  by  Ernest  Barkafsky . 

Precisely  timed  light  flashes  permit  in-flight  study  of  projectiles 

AREA  MONITORING  BY  AEC,  by  A.  A.  McKenzie . 

Bockground  count  of  radioactivity  is  continuously  measured  in  New  York  City 

FREQUENCY-DEVIATION  METER  PLOTS  DRIFT,  by  Norris  C.  Hekimian . 

Simple  circuit  with  two  gated-bcom  tubes  measures  small  frequency  changes 

WIND  RECORDER  FOR  MICROCLIMATOLOGY,  by  George  West .  . 

Novel  phototube,  relay  ond  charging  circuits  give  direct  indication  of  speed  and  direction 


VACUUM-TUBE  TESTERS,  by  James  L.  Flanogon .  . 

Basis  and  meaning  of  proposed  RTMA  specificotions,  for  industriol  and  maintenance  technicians 

VERTICAL  ANTENNA  IMPEDANCE  CHARACTERISTICS,  by  George  R.  Mather . 

Shows  overage  choracteristics  for  broadcast  stotion  arroys  operating  in  Canada 
METEOROLOGICAL  MEASUREMENTS  WITH  QUARTZ  CRYSTALS,  by  Paul  Goldsmith  and  Edward  A.  Roberts. 
Simple  circuits  meosure  pressure,  temperature  and  dew  point  from  chonges  in  crystol  characteristics 

SERIES-PEAKING  NETWORK  DESIGN  (Reference  Sheet),  by  Joseph  F.  Sodaro . 

Nomograph  links  shunt  copocitonce  and  bandwidth  with  peaking  inductance  ond  lood  resistance 

PULSE  DELAY-LINE  DESIGN  CHART  (Reference  Sheet),  by  C.  A.  Epp . 

Gives  capacitance  and  inductonce  values  for  given  deloy  and  line  impedance 
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methods 


Because  the  accuracy  of  an  /  r  •-jL 
indicating  instrument  is  . 

completely  dependent  upon  the 
accuracy  of  its  dial,  Marion  takes  extra¬ 
ordinary  care  with  each  dial .  . .  from  the 
simplest  black  and  white  type  to  a  fluores¬ 
cent  type  of  seven  colors. 

Marion  dials  are  never  printed  in  sheets 
and  then  stamped  out,  as  are  ordinary 
dials.  Each  Marion  dial  is  die-cut,  prepared 
and  printed  separately.  This  individual 
handling  guarantees  finished  painted 
edges,  which  reduces  high  voltage  corona; 
it  also  assures  accurate  mechanical  regis¬ 
tration  of  the  dial  with  the  pivot  center 
of  the  instrument. 

Precision  and  dependable  performance 
are  built  into  every  Marion  dial ...  in  each 
step  of  manufacture. 


Preliminary  Operations . .  .  Dial  data  furnished  by  the  customer  ^ 
is  carefully  checked  by  Marion’s  Engineering  Department. 

After  Engineering  OK,  data  and  suggested  layout  are  sent 
to  the  Art  Department. 

The  dial  scale  is  drawn  4  to  6  times  "  lite  size,”  then  the  L_ 

drawing  is  photographed  and  reduced  to  the  proper  size. 

,  Preparation  of  Plates . .  .  After  photography,  a  positive  print  is 
i  made.  Color  separations  are  made  by  hand,  and  deep -etched  zinc 
t  plates  for  offset  lithography  are  produced.  The  offset  process  is 
«  used  to  assure  sharp  printing  definition  and  good  color. 

Preparation  of  Dial  Blank  . . .  Each  metal  dial  blank  is  thoroughly 
^  rinsed  and  vapor  de  greased.  Then,  three  separate  coats  of  special  fume 
?  and  age -proof  eggshell -white  lacquer  are  applied.  This  lacquering 
:  technique  gives  a  surface  that  will  not  chip,  flake,  fade  or  discolor. 

-  Registering ..  .  After  careful  inspection,  dial  blanks  are  securely 
-mounted  on  the  printing  press.  Each  blank  is  individually  adjusted, 
and  the  printing  plate  is  positioned  exactly.  This  step  ensures 
perfect  registration  for  multi-color  printing. 

f  rinting  and  Drying  . .  .  Each  dial  is  then  printed  separately. 

After  special  inks  of  each  color  are  applied,  dials  are  baked  for  15 
to  20  minutes  to  set  the  ink.  This  process  eliminates  smudging, 
and  minimizes  the  amount  of  lint  picked  up  during  drying. 

Dials  are  thoroughly  inspected  again  before  they  are  mounted 
on  Marion  instruments. 


Otiwr  Mirioa  Mithixls.  Marion’s  method  of  assuring  the  top  accuracy  and  service 
of  each  dial  by  individual  handling  is  only  one  of  a  number  of  methods  which 
Marion  is  presenting  in  the  hope  that  some  of  them  will  help  you  as  they 
have  helped  us.  We  will  be  pleased  to  send  more  information  if  desired. 


MARION  ELECTRICAL  INSTRUMENT  CO.,  401  CANAL  ST.,  MANCHESTER,  N.  H. 
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IP  RESOLVER  NO.  2 


The  resolver  No.  2  is  a  special  type 
of  Magslip  used  for  the  solution  of 


1  of  Magslip  used  for  the  solution  of 
trigonometrical  problems,  such  as  the  con¬ 
version  of  polar  to  Cartesian  coordinates. 


Each  stator  phase  is  energized  in  accordance 
with  an  applied  computing  voltage.  No 
power  is  taken  from  this  source,  energization 
being  obtained  by  means  of  an  amplifier  and 
a  second  (feedback)  stator  winding.  The  rotor 
voltages  are  proportional  to  the  exciting 
voltages  and  to  the  sine  and  cosine 
of  the  angle  between  the  stator 
and  rotor  electrical  axes.  The 
error  does  not  exceed  O.!®;.. 


oC 


COUPON  FOR  DETAILS 
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MUIRHEAD  &  CO.  LTD.  BECKENHAM  •  KENT-  ENGLAND 


FIGURES  OF  THE  MONTH 


Yeor 

Previous 

Latest 

Ago 

Month 

Month 

RECEIVER 

PRODUCTION 

(Source:  RTMA) 

Mar.  '51 

Feb.  '52 

Mar.  '52 

Television  sets  . 

874,634 

409,337 

510,561-p 

Home  Radio  sets . 

988,078 

418,808 

532,858-p 

Portable  sets  . 

147,037 

72,866 

99,720-p 

Auto  sets  . 

545,297 

267,779 

343,314-p 

RECEIVER  SALES 

(Source:  Licensee  figures) 

Feb. '51 

Jan.  '52 

Feb.  '52 

Television  sets,  units... 

612,799 

462,252 

410,280 

Electric  radio  sets,  units 

674,641 

390,005 

344,008 

Battery  sets,  units . 

74,762 

45,578 

43,638 

Auto  sets,  units . 

245,321 

165,549 

195,689 

Television  sets,  value.  $126,053,787 

$82,105,399 

$71,835,056 

Electri'  radio  sets,  value 

$18,589,012 

$8,046,422 

$6,488,686 

Battery  sets,  value  ... 

$1,381,927 

$893,100 

$844,091 

Auto  sets,  value . 

$6,926,752 

$4,693,660 

$5,539,061 

RECEIVING  TUBE  SALES 

(Source:  RTMA) 

Mar.  '51 

Feb.  '52 

Mar.  '52 

Receiv.  tubes,  total  units 

44  413,146 

28,262,407 

30,935,220 

Receiving  tubes,  new  sets 

33,318,889 

17,608,162 

19,513,454 

Rec.  tubes,  replacement. 

9,157,205 

6,623,798 

7,231,186 

Receiving  tubes  gov't.  . 

257,447 

2,877,177 

2,776,7% 

Receiving  tubes,  export. 

1,679,605 

1,153,270 

1,413,784 

Picture  tubes,  to  mfrs. . . 

608,396 

330,431 

370,206 

BROADCAST  STATIONS 

(Source:  FCC) 

Apr.  '51 

Mar.  '52 

Apr.  '52 

TV  Stations  on  Air. . . . 

107 

108 

108 

TV  Stns  CPs-not  on  air 

2 

0 

0 

TV  Stns-Applications. . 

402 

521 

536 

AM  Stations  on  Air  . .  . 

2,264 

2,339 

2,347 

AM  Stns  CPs-not  on  air 

110 

74 

68 

AM  Stns-Applications  . 

263 

320 

324 

PM  Stations  on  Air  .  .  . . 

652 

636 

632 

FM  Stns  CPs-not  on  air 

16 

14 

14 

FM  Stns-Applications.. 

10 

6 

9 

NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 

Mar.  '51 

Feb.  '52 

Mar.  '52 

AM, FM-ABC  . 

$2,891,339 

$3,177,970 

$3,355,715 

AM,  FM-CBS . 

$6,793,966 

$4,788,561 

$5,154,077 

AM  FM-MBS  . 

$1,648,006 

$1,600,399 

$1,826,527 

AM.'FM-NBC  . 

$5,085,636 

$3,994,018 

$4,184,074 

TV-ABC  . 

$1,539,470 

$2,120,911 

$2,076,782 

TV-CBS  . 

$2,993,902 

$5,103,043 

$5,643,123 

TV— Dumont  . 

$457,811 

$748,544 

$758,763 

TV-NBC  . 

$4,654,063 

$6,813,549 

$7,357,305 

Year 

Previous 

Latest 

TV  AUDIENCE 

Ago 

Month 

Month 

(Source:  NBC  Research  Dept.)  Apr.  '51 

Mar.  '52 

Apr.  '52 

Sets  in  Use-total . 

12,171,500 

16,535,100 

16,939,100 

Sets  in  Use-netw'k  conn. 

10,333,600 

15,642,200 

16,024,900 

Sets  in  Use— New  York. 

2,300,000 

2,890,000 

2,390,000 

Sets  in  Use-Los  Angeles 

900,000 

1,125,000 

1,155,000 

Sets  in  Use-Chicago . . . 

915,000 

1,110,000 

1,135,000 

COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC) 

Mor,  '51 

Feb.  '52 

Mar.  '52 

Aeronautical  . 

31,677 

31,707 

32,176 

Marine  . 

28,400 

34,660 

34,843 

Police,  fire,  etc . 

8,691 

10,442 

i0,592 

Industrial  . . 

8,510 

12,237 

12,475 

Land  Transportation 

4,026 

4,767 

4,847 

Amateur  . 

91,375 

105,016 

106,832 

Citizens  Radio . 

471 

833 

878 

Disaster  . 

0 

26 

29 

Experimental  . 

469 

359 

453 

Common  carrier  . 

838 

895 

922 

EMPLOYMENT  AND  PAYROLLS 


(Source:  Bur.  Labor  Statistics) 

Feb.  '51 

Jan.  '52 

Feb.  '52 

Prod,  workers,  electronic 

269,500 

270,500-r 

272,500-p 

Prod,  wkrs.,  radio,  etc. .  . 

181,000 

169,600-r 

171,200-p 

Av.  wkly.  earnings,  elect. 

$60.61 

$65  58-r 

$65.37-p 

Av.  wkly.  earnings,  radio 

$57.31 

$6173-r 

$61.47-p 

Av.  weekly  hours,  elect.. 

41.2 

41.8-r 

41.4-p 

Av.  weekly  hours,  radio. 

40.5 

41.2-r 

40.9-p 

STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's) 

Apr. '51 

Mar.  '52 

Apr.  '52 

Radio-TV  &  Electronics 

226.6 

295  7 

292  5 

Radio  Broadcasters  . . . 

211.7 

286.9 

286.2 

Quorterly  Figures 

INDUSTRIAL 

Ago 

Quarter 

Quarter 

EQUIPMENT  ORDERS 

(Source:  NEMA) 

4th '50 

3rd  '51 

4th '51 

Dielectric  Heating . 

$370,000 

$210,000 

$560,000 

Induction  Heating . 

$1,120,000 

$3,960,000 

$3,400,000 

INDUSTRIAL  TUBE 

SALES 

(Source:  NEMA) 

4th  '50 

3rd  '51 

4th '51 

Vacuum  (non-receiving). 

$4,380,000 

$8,420,000 

$14,300,000 

Gas  or  vapor . 

$2,100  000 

$2,620,000 

$3,170,000 

Phototubes  . 

$280,000 

$280,000 

$400,000 

Magnetrons  and  velocity 
modulation  tubes  ...  $2,690,000  $3,740,000  $6,670,000 


p-provisional;  r— revised;  e-estimated 
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INDUSTRY  REPORT 


Trade  Practice  Rules  Go 
to  FTC 

Commission  will  review  radio¬ 
tv  questions  with  industry  this 
month,  coll  public  hearing  in 
Fall 

Proposed  ‘trade  practice’  rules  for 
the  radio  and  television  industry 
have  been  submitted  to  the  Fed¬ 
eral  Trade  Commission  by  a  special 
all-industry  committee. 

These  rules  will  be  distributed 
to  12,000  manufacturers,  distrib¬ 
utors  and  dealers  in  advance  of 
FTC’S  third  Trade  Practice  Con¬ 
ference  June  18,  19  and  20. 

The  proposed  rules  will  reach  a 
public  hearing  in  the  early  Fall. 
Soon  after,  the  Commission  will 
take  final  action. 

►  Promotion  HiKhliKhts  —  The 
rules  as  they  now  stand  cover  mi.s- 
brandinR,  misrepresentation  and 
deceptive  selling  methods. 

A  number  of  them  apply  to  color 
television.  For  example,  prohibi¬ 
tion  of  advertisements  or  repre¬ 
sentations  that  any  set  can  be 
converted,  or  adapted  to  permit  the 
reception  of  color  signals  in  color, 
or  of  a  color  signal  in  black  and 
white,  or  of  uhf,  if  such  is  not 
literally  true. 

If  adaptation  requires  an  attach¬ 
ment,  or  installation  of  new  parts, 
or  some  substantial  modification 
this  mu.st  be  stated  conspicuously. 

A  number  of  the  .sugge.sted  rules 
apply  to  foreign  broadcasting.  The 
terms  ‘all-wave’  and  ‘world  wave’ 
could  not  be  u.sed  unless  the  set 
were  constructed  to  receive  all  long¬ 
wave,  medium  and  short-wave 
broadcasts  and  all  other  waves 
transmitted  or  broadcast,  foreign 
as  well  as  domestic. 

tf  the  claim  is  made  that  a  set 
is  free  from  interference  and  noise. 
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it  must  be  ‘substantiated’. 

Advertisements  or  representa¬ 
tions  concerning  a-m,  f-m,  or  tv 
receiving  seta  bearing  on  the  late¬ 
ness  of  the  model,  discontinued 
model,  brand  name,  rebuilt  model, 
.serial  numbers,  size  of  picture  and 
pricing,  must  ‘in  no  way  deceive 
the  public’.  No  ‘false  claims’  are 
permitted  in  selling  built-in  or  in¬ 
door  antennas.  Uhf  performance 
must  be  carefully  described. 

►  Approval  Expected — While  the 
industry  in  general  is  expected 
to  go  along  with  the  propo.sed  rules, 
the  wording  of  a  number  of  spe¬ 
cific  rules  will  probably  be  sharply 
oppo.sed  in  some  quarters. 

This  will  be  especially  true  of 
those  dealing  with  color  and  uhf. 


Tickless  Ticker 


Hailed  os  on  'electronic'  irrorvel  pow¬ 
ered  by  on  'energy  capsule',  Elgin's 
lotest  timepiece  uses  no  tubes — not 
even  o  tronsistor.  Its  tiny  'synchron¬ 
ously  controlled'  motor,  wound  with 
3,000  turns  of  wire  1  /6  the  thickness 
of  o  human  hair,  is  merely  driven  for 
0  year  by  a  midget  battery 


VHF  and  UHF  TV  Transmitters 
Will  Be  Ready  When  Needed 


Manufacturers,  warming 
slowly  after  freeze,  include 
two  newcomers 

The  end  of  the  freeze  upon  the 
licensing  of  television  broadcast 
stations  has  been  hailed  as  the  be¬ 
ginning  of  a  new  era  for  electronic 
show  busine.ss.  Opening  of  the  vast 
new  ultrahigh-frequency  spectrum 
provides  space  for  some  1,400  new 
stations,  while  better  than  500  more 
stations  can  be  placed  in  the  newly 
rearranged  very  -  high  -  frequency 
bands  that  so  far  have  served  the 
existing  108  stations. 

Because  receivers  will  not  be  pur- 
chasfcif.  until  there  are  television 
pictures  on  the  air,  the  editors  of 
Electronics  have  talked  with  en- 
gin*“ers  and  salesmen  about  the 
availability  of  high-power  trans¬ 


mitters,  particularly  uhf  transmit¬ 
ters.  Engineers  seem  generally 
optimistic  that  really  high-power 
uhf  transmitters  can  be  built  and 
operated.  Salesmen  are  apparently 
pretty  optimistic  about  delivery 
dates. 

►  Ready  and  W'aiting — If  sale.s- 
people  are  a  little  unrealistic  in 
their  brochures,  the  ultimate  con¬ 
sumer — the  broadcaster — is  prob¬ 
ably  more  unrealistic  in  his  de¬ 
mands.  The  transmitter  industry 
seems  confident  that  the  demand 
for  and  use  of  high-power  uhf 
transmitters  is  some  distance  off. 
They  think  applications,  hear¬ 
ings,  red  tape,  con.struction  prob¬ 
lems,  steel  priorities  and  some 
flat  license  denials  will  provide 
enough  time  for  final  development, 
production  and  delivery  to  the 
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select  few  initial  customers. 

As  the  table  shows,  the  manu¬ 
facturers  are  concentrating  upon 
vhf  high-power  equipments  anti 
simplifiers,  and  rightly  so.  It  is 
this  vhf  region  that  the  broad¬ 
casters  will  generally  seek  to  oc¬ 
cupy  first.  Then  too.  some  30  vhf 
stations  required  to  shift  fre¬ 
quency  will  simultaneously  be 
given  a  chance  to  increase  power. 

►  Burnt  Children  -  Remembering 
how  they  were  caught  with  their 
inventories  up  at  the  freeze,  most 
manufacturers  have  no  intention 
of  stocking  warehouses  with  com¬ 
pleted  units.  The.v  will  strive  to 
keep  just  a  little  ahead  of  actual 
demand,  maintaining  at  the  same 


time  some  flexibility  for  last-min¬ 
ute  design  changes  that  are  bound 
to  occur  especially  at  uhf. 

Raytheon  and  Westinghouse  are 
playing  it  even  more  cozy.  While 
not  ruling  themselves  out  of  the 
running,  they  can  observe  the  pre¬ 
liminary  bouts  and  make  plans  be¬ 
fore  getting  into  the  fight.  Collins 
engineers  will  meet  shortly  to  map 
their  campaign,  with  first  consider¬ 
ation  for  uhf.  If  market  and  re¬ 
quired  power  levels  so  dictate,  they 
can  build  a  resnatron  uhf  job. 

Gates  Radio  Co.  will  shortly  an¬ 
nounce  its  entry  into  the  field.  Be¬ 
sides  its  own  tran.smitters,  diple.x- 
ers,  antennas,  monitors  and  other 
accessories,  it  will  supply  cameras 
manufactured  on  the  outside. 


Aircraft  Radio  Circuits 
Cut  Installation  Costs 

Total  cost  of  communications 
equipment  for  light  airplanes  can 
be  reduced  by  incorporating  better 
noise-reducing  circuits  —  even 
though  added  components  and 
manufacturing  expense  run  as 
high  as  fifty  dollars  a  set.  This 
is  the  experience  of  the  Narco  Co., 
of  Ambler,  Pa.,  makers  of  over 
half  the  airborne  omnidirection 
equipment  now  in  use  by  some 
8,500  planes  in  this  country. 

According  to  Narco  engineers, 
extra  cost  of  noise-reducing  cir¬ 
cuits  is  more  than  saved  in  most 
cases  by  the  reduction  of  time 
spent  shielding  and  filtering  air¬ 
plane  electrical  .sy.stem  to  elimi¬ 
nate  interference  at  the  source. 

Survey  Spotlights 
Sales  Habits 

Reps,  field  offices  and  both 
combined  do  the  national 
job,  in  this  order 

Repri-:sextativf.s  do  the  national 
sales  job  for  68.2  percent  of  the 
country’s  electronic  equipment 
and  component-part  manufacturers. 
Field  offices  are  used  exclusively  by 
10.1  percent.  Both  representatives 
and  field  offices  serve  the  remaining 
21.7  percent. 

These  figures  are  the  result  of 
a  survey  just  concluded  by  Elec¬ 
tronics. 

►  Breakdown — Of  the  68.2  percent 
using  only  representatives,  39.0 
percent  are  component  part 
makers,  17.6  percent  equipment 
makers  and  11.6  percent  both 
equipment  and  parts  makers. 

Of  the  10.1  percent  using  field 
offices  exclusively,  5.8  percent 
manufacture  equipment,  4.3  per¬ 
cent  components. 

Of  the  21.7  percent  using  both 
repre.sentatives  and  field  offices, 
15.9  percent  make  component 

(Continued  on  poge  8) 
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Sylvania  Electric  Erecting  New  Headquarters 
For  Its  Electronics  Division 


Plant  under  construction  at  Woburn,  Mass., 
17  mites  north  of  Boston.  To  make  microwave 
components  and  semi-conductor  devices. 

To  satisfy  tlie  growing  iie€*d  for  electronic  prod¬ 
ucts,  Sylvania  will  soon  optMi  a  modern  new  plant 
at  Woburn,  .Mass, 

This  building  of  advanced  design  will  proside 
an  additional  100,000  square  feet  of  air  condi¬ 


tioned  laboratory  and  production  facilities  for  the 
manufacture  of  electronic  equipment  and  com¬ 
ponents.  When  c-ompletely  equipped,  it  will  rep¬ 
resent  an  investment  of  four  million  dollars.  The 
new  plant  will  serve  as  headquarters  for  all  present 
Sylvania  electronic  production  facilities  in  the 
Boston  area. 

With  these  greatly  expanded  plant  facilities, 
Sylvania  is  assuring  >’Ou  of  the  newest  and  best 
<‘lectronic  components  for  radar,  television,  com¬ 
munications  and  industry. 


Sijliania  Electric  Products  Inc.,  1740  Hrouduay,  New  York  19,  N.  Y. 


\ 
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parts,  5.8  percent  equipment  and 
components. 

The  average  number  of  repre¬ 
sentatives  per  company  is  13.9. 
The  average  number  of  field  of¬ 
fices  is  6.1. 

►  Commissions — Commissions  paid 
representatives  range  from  5  to 
10  percent.  Forty-five  percent  of 


Industry  fills  only  half  its 
need  this  month.  Worst 
is  yet  to  come 

This  month’s  crop  of  young  engi¬ 
neering  graduates  will  do  little  to 
ea.se  the  industry-wide  shortage. 

An  Electronics’  survey  of  112 
American  engineering  colleges 
(roughly  80  percent)  reveals  that 
only  3,450  graduate  electrical  engi¬ 
neers  will  become  available  for  em¬ 
ployment  in  June  from  these 
.sampled  schools.  Ten  percent  of 
the  graduates  are  reportedly  com¬ 
mitted  to  the  armed  forces,  while 
another  eight  percent  have  applied 
for  graduate  work.  The  bar  graph 
gives  the  overall  picture. 

►  Industry  Needs — Industry  esti¬ 
mates  that  5,000  engineers  are 


Only  81  percent  of  this  month's  E.  E. 
groduotes  ore  ovoiloble  to  employers 

8 


the  companies  contacted  have 
‘sliding-scale’  plans,  55  percent 
do  not.  Thus  the  average  com¬ 
mission  varies  from  3.7  to  8.4 
percent. 

W’hen  orders  are  taken  in  one 
territory  and  shipped  to  another, 
42.3  percent  of  the  factories  split 
the  commission,  57.7  percent  give 
the  commission  to  the  ordertaker. 


Long-term  trends  show  on  increasing 
shortoge  of  engineers  for  the  next 
three  years 


needed  to  fill  vacancies  created  by 
death  and  retirement  and  to  meet 
growing  commercial  needs.  Defense 
production  could  easily  assimilate 
twice  this  number.  Recruiters  re¬ 
port  only  J  to  J  acceptance  of  offers 
made  along  the  college  circuit. 

The  long-term  trend  of  engineer¬ 
ing  graduations  offers  little  con¬ 
solation  to  harried  employers. 
Normal  schola.stic  attrition  will 
reduce  the  supply  of  young  E.  E. 
graduates  to  a  .scant  2,900  by  1955. 
An  intensive  advertising  campaign 
sponsored  by  the  Engineering  Man¬ 
power  Commission  of  the  Engi¬ 
neers’  Joint  Council,  directed  to¬ 
wards  high-school  seniors,  may  pro¬ 
duce  an  up-turn  in  the  curve  after 
1955. 

The  supply  and  demand  curves 
for  electrical-engineering  gradu¬ 


ates  are  extrapolated,  using  engi¬ 
neering-college  enrollment  figures 
and  normal  attrition  rates.  Data 
excludes  military  demands. 

The  map  shows  the  geographical 
distribution  of  this  month’s  E.  E. 
graduates.  Nearly  4  of  the  gradu¬ 
ates  will  come  from  colleges  in  the 
Middle-Atlantic  area  which  encom¬ 
passes  New  York,  New  Jersey, 
Pennsylvania  and  Delaware. 

Shannon's  Mouse 
Learns  Fast 

Ability  in  an  individual  might  well 
be  measured  by  his  capacity  for 
finding  his  way  through  a  prob¬ 
lem  logically  and  then  following 
similar  logic  in  nearly  identical 
situations.  When  the  situation 
changes  he  must  be  able  to  com¬ 
bine  new  logic  with  old.  Shan¬ 
non’s  mouse  does  ju.st  this  because 
it  is  motivated  by  an  electrical 
brain  that  is  the  product  of  Claude 
E.  Shannon,  in  the  employ  of 
Bell  Telephone  Laboratories. 

►  Magnetic  Rodent — The  mouse  is 
actually  a  dres.sed-up  bar  magnet 
with  three  wheels,  copper  whis¬ 
kers  and  a  contact  mechanism  on 
his  tummy.  His  playground  is 
a  maze  about  half  the  area  of  a 
desk  top.  The  maze  is  studded 
with  slotted  posts  into  which  can 
be  fitted  aluminum  fence  sections. 
The  rewarding  cheese  is  an  elec¬ 
trical  contact  with  bell  attached. 

►  I.«arning — In  practice,  the  de¬ 
sired  maze  conformation  is  set 
up,  the  cheese  is  placed  and  the 
mouse  set  down  at  the  chosen 
starting  point.  It  may  take  him 
as  long  as  two  minutes,  by  trial 

(Continued  on  po^e  10) 
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This  complete  guide  to  Sprague  dry  electrolytic  capacitors  designed  to 
meet  military  requirements  will  gladly  he  sent  to  electronic  engineers  and 
purchasing  agents  on  letterhead  request.  Sprague’s  new  Catalog  1 1  is 
printed  in  large,  clear  type  to  facilitate  ready  reference  to  its  24  pages  of 
military  capacitor  information.  Write  for  your  copy  today  to  the  Appli¬ 
cation  Engineering  Dept.,  Sprague  Electric  Company,  35  Marshall  Street, 
North  Adams,  Massachusetts. 


World’s  Largest 
Capacitor  Manufacturer 
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Transistor  Supply  Increases 
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Dr  Shannon  ploces  his  mouse  in  o 
maze  through  which  it  is  unerringly 
guided  by  on  electric  brain  to  the 
cheese'  goal.  Succeeding  trips  take 
about  1 0  percent  of  the  time  of  the 
initial  tour 

and  error,  to  reach  the  cheese.  He 
is  pulled  alonK  by  a  motor-driven 
electromaKiiet  beneath  the  maze. 

Whenever  his  whiskers  touch 
the  fence,  he  makes  a  fresh  start. 
Hut  once  the  shortest  jtath  has 
iieeii  established,  the  mouse  on 
later  trips  proceeds  directly  to 
the  cheese  in  12  to  l.S  .seconds. 
His  thinking  is  done  by  an  elec¬ 
tric  brain  containing  about  a  hun¬ 
dred  relays  and  two  motors. 

U.S.  Buys  Mica 

Top-gr.ade  ruby  mic.\  for  the  na¬ 
tional  stockpile  will  be  purcha.sed 
from  U.S.  producers  by  the  Gen¬ 
eral  Services  Administration 
iGSAl  under  a  three-year,  25,000- 
ton  program  designed  to  encour¬ 
age  domestic  mica  production. 

By  paying  prices  averaging  al¬ 
most  four  times  current  foreign 
Iirices.  GSA  hopes  to  quadruple 
present  domestic  output.  Approxi¬ 
mately  4,500  tons  of  mica  are  pro¬ 
duced  here  annually  but  only 
about  300  tons  is  top-grade.  One 
ton  of  this  will  yield  less  than 
ninety  pounds  of  the  quality  suit¬ 
able  for  stockpiling. 

►  Mica  Producers  Protest — Do¬ 
mestic  mica  producers  have  raised 
a  vigorous  howl  because  only  top- 
grade  ruby  mica  will  be  stockpiled. 
They  contend  that  green  mica  is 
.iust  as  good  for  the  purpose.  But. 
until  the  electronics  industry  and 
the  American  Society  of  Testing 
.Materials  give  the  word,  mica 
stockpile  specifications  will  not  be 
changed. 


Recent  NPA  amendment  allows 
limited  shipment  to  research 
and  development  organizations 

Still  not  plentiful,  even  for  mili¬ 
tary  applications,  transistors  are 
nevertheless  slowly  but  surely 
being  made  available  for  general 
experimental  use.  The  accompany¬ 
ing  table  shows  current  availabil- 
itv  and  hopes  for  the  future,  ac¬ 
cording  to  Lt.  Col.  William  F. 
Starr  of  the  Electronics  Produc¬ 
tion  llesources  Agency. 

►  .Allocations — The  military  is  al¬ 
locating  the  transistor  production 


of  the  Western  Electric  Company 
only.  So  far,  this  has  been  limited 
to  military  contracts  accepted  by 
that  company. 

With  a  recent  amendment  of  an 
NPA  regulation,  other  transistor 
manufacturers  may  deliver  10(1 
percent  of  their  production  to 
laboratories  and  research  organi¬ 
zations  under  certain  conditions. 
Up  to  ten  percent  of  their  monthly 
production  of  each  type  transistor 
(point  contact  and  junction)  may 
go  to  any  ‘rated’  order  on  their 
books. 

But  no  one  customer  is  to 

(Continued  on  page  14) 
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how  to  handle  orders  for 
military  electronic  equipment . . . 
better  and  faster! 


0 


Choose  CENTRALAB... 

America's  widest  line  of  components 
that  meet  military  specifications 


CENTRALAB  MODEL  2  VARIABLE  RESISTORS 

There’s  no  prior  contract  approval  or  waivers  required  if  you  specify  Centralab’s 
Mtxlel  2  variable  resistors  on  your  next  military  order.  They  meet  JAN  R94, 
characteristic  U  requirements.  Two  types  available  —  RV2A  and  RV2B  —  plain 
or  with  attached  switches.  Ratings  from  2000  ohms  to  one  megohm.  For  com¬ 
plete  engineering  data,  check  Bulletin  No.  42-85  in  coupon  below. 


Model  1,  miniofore  variable  retitlert  For  miniature  twitches  —  specify  Centra-  Centralab't  Medium-Duty  Power  Switches.  Use  for  R.  F. 

...  no  higjter  than  a  dime  .  .  .  available  lab's  Scries  20  with  Steatite  or  Phenolic  or  110-115  V.  application  . . .  TVi  amps.  Voltage  break- 

in  Standard  or  Hi  torque  types.  Either  sections.  Steatite  is  Grade  L5.  Meets  down  to  ground  —  3000  volts  —  RMS  60  cycles.  Avail- 

with  or  without  on-off  switch.  Also  JAN  1-8  specs.  Phenolic  sections  conform  *ble  with  Grade  L5  (JAN  1-8)  Steatite  sections  — 

available  with  slot  —  front  or  rear —  to  JAN  P-13  .  .  .  Grade  LTSE4.  Avail-  shorting  or  non-shorting  contacts.  Models  in  1,  2  or  3 

for  screw-driver  adjustment.  Hi-torque  able  in  2  to  11  positions  with  stops,  or  poles.  18  contacts  per  section  with  adjustable  stops,  can 

units  hold  settings  under  conditions  of  12  positions,  continuous  rotation — single  oc  furnished  up  to  20  sections  per  shaft.  Contacts  and 

vibration  or  shiKk.  For  complete  data  or  multiple  sections — with  or  without  collector  rings  are  coin  silver.  For  complete  data,  check 

check  No.  42-158  in  coupon  below.  attached  on-off  switch.  Check  No.  42-156.  No.  42-136  in  coupon. 


Ccntralob’t  Type  850  high  voltage  ceramic 
copocilort  .irt  especially  designed  for  high 
voltage,  li  cli  frequency  circuits.  Centralab's 
Type  950  hieli  accuracy  ceramic  capacitors 
are  espi.iilU  developed  for  exacting  elec¬ 
tronic  applications.  Check  bulletin  No.'s  42- 
102  and  42-125. 


TC  (Temperature  Cempentelingl  Tubulars  — 

No  prior  contract  approval  or  waiver  neces¬ 
sary.  Meet  JAN-C-20A  requirements.  Type 
TCZ  shows  no  capacitance  change  over  wide 
range  of  temperature.  Type  TCN  has  special 
ceramic  body  to  vary  capacitance  according 
to  temperature.  Bulletin  No.  42-18. 


BC  (Bypass  Ceuplingl  Tubulars  —  Recom¬ 
mended  for  bypass  coupling.  Well  suited  to 
general  circuit  use.  Centralab’s  own  Ceramic 
X  bcxiy  provides  imperviousness  to  moisture 
and  low  power  factor.  Easily  withstands 
temperatures  normally  encountered  in  most 
electronic  equipment.  Bulletin  No.  42-3, 


Coniralab's  New  Eyelct-Meunled  Feed-Through 
Ceramic  Capacitors  are  smallest  available. 
They  meet  applicable  portions  of  JAN-C-20A 
specifications.  Capacities  range  from  10  to 
3000  mmf ...  the  widest  range  on  the  market. 
Voltage  rating.  500  V.D.C.W.  Check  fJo. 
EP-15  in  coupon. 


New  Sub-miniature  Model  III  Ampoc  —  a  full 
three-stage  speech  amplifier  of  remarkably 
small  dimensions  —  approximately  \)^“  x 
'Jfs'  X  'Jii''  (barely  larger  than  a  postage 
stamp!).  Excellent  for  miciophone  pream¬ 
plifiers  and  similar  applications.  Check  No. 
42-130  on  coupon  for  complete  information. 


Centralab  standard  and  custom-molded  Steatite 
ceramics  plain  or  metolliied  . , .  fully  comply 
with  JAN  1-8.  Steatite  is  Grade  L5  for  mil¬ 
itary  use.  Characteristics  —  high  dielectric 
strength,  low  loss  at  high  frequencies,  high 
mechanical  strength.  For  data  on  standard 
parts  or  custom  molding,  check  No.  720. 


&  u  ^ 

Ceramic  Disc  Hi-Kop  Capacitors  hold  thickness 
to  a  minimum  .  .  .  have  very  high  capacity 
in  extremely  small  size.  Use  in  h.f.  circuits 
for  bypass  and  coupling.  Ceramic  body  as¬ 
sures  low  inductance.  Other  characleristics — 
humidity  resistance,  power  factor,  etc.  — 

Something  new  in  miniature  ceramic  capaci¬ 
tors!  These  "button  types"  are  available  in 

5  different  styles.  Used  for  bypassing  in  low- 
power,  high-frequency  applications  where 
small  size,  low  inductance  and  light  weight 
are  essential.  Check  Bulletin  No.  42-122  in 

Centralab  Ceramic  Trimmers  meet  applicable 
portions  of  JAN-C-81.  Very  small  size.Screw 
driver  adjustment  over  full  capacity  range 
(180*  rotation).  Maintain  stability  in  any 
position  and  under  vibration.  Spring  pres¬ 
sure  contact  for  rotor  and  stator.  Bulletin 

i 

similar  to  BC  Tubulars,  Bulletin  No.  42-4R. 

couptHi  for  more  information. 

No.  42-101. 

1 
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Experimentol  megophone  developed 
by  General  Electric  is  completely  self- 
contained,  with  transistors  and  small 
batteries  located  in  unit  near  mouth¬ 
piece 

receive  more  than  50  transistors  of 
each  type  in  a  jriven  month. 

►  New  Type  -Latest  news  is  that 
point-contact  and  w-p-«  or  p-ii-j) 
junction  transistors  (p  18,  Feb. 
1952)  may  have  a  com|)etitor  in 
what  the  manufacturer  calls  an 
‘>i-p  junction’  transi.stor,  said  to 
have  properties  of  both  point-con- 
tact  and  junction  types.  The  de¬ 
vice  is  being  made  by  Germanium 
Products  Corp.,  Jersey  City. 

Experts  Cite  Progress 
of  All-Weather  Flying 

New  'Common  System'  of 
electronic  navigation  will 
serve  commercial,  private 
and  military  aircraft 

Guess-frke  flying  with  the  aid  of 
new  electronic  navigation  and  com¬ 
munication  facilities  has  made  real 
progress  since  the  so-called  ‘com¬ 
mon  system’  for  all  types  of  air¬ 
craft  was  adopted  shortly  after 
World  War  II,  according  to  a  panel 
of  experts  speaking  in  Dayton, 
May  12,  at  the  National  Confer¬ 
ence  on  Airborne  Electronics. 

►  Status  —  Equipment  now  in¬ 
stalled  or  being  installed  will  soon 
permit  safe  flight  anywhere  in  the 


United  States  under  virtually  all 
conditions  of  weather.  Plans  call 
for  some  500  omnidirectional  range 
stations,  of  which  352  are  now  in 
operation.  All  but  50  of  the  planned 
stations  will  have  distance-measur¬ 
ing  facilities,  thereby  i)roviding 
pilots  with  complete  navigation  in¬ 
formation. 

At  major  air  terminals,  exten¬ 
sive  radar  and  blind  landing  sys¬ 
tems  are  specified,  with  a  total 
of  180  instrument-landing  systems 
provided  for.  Already  98  landing 
.systems  are  in  operation,  landing 
aircraft  in  all  but  the  foulest 
weather,  and  70  more  are  in  var¬ 
ious  stages  of  survey  and  installa¬ 
tion. 

Airport  surveillance  radar  now 
polices  the  air  around  ten  major 
airports,  and  plans  call  for  73 
more  of  these  high-power  radar 
sets,  of  which  43  are  in  various 
stages  of  completion. 

Precision-approach  radar,  which 


British  private  enterprise  is  push¬ 
ing  hard  for  its  favorite  marine 
communication  and  navigation 
systems;  and  this  in  spite  of  in¬ 
ternational  agreements  to  the  con¬ 
trary. 

At  the  Atlantic  City  Radio  Con¬ 
ference  in  1947,  Kritain  agreed 
that  fre(iuency  modulation  would 
be  used  on  the  international  call¬ 
ing  and  .safety  frequency  of  156.8 
megacycles  in  North  and  South 
•America,  and  would  be  recom¬ 
mended  for  the  re.st  of  the  world. 
But  two  years  later,  the  British 
Postoffice  Department  (whose  en¬ 
gineers  are  at  odds  with  those 
of  the  British  Broadcasting  Cor¬ 
poration  over  f-m)  announced  that 
it  would  employ  amplitude  modu¬ 
lation. 

►  .American  Practice  —  Engineers 
and  mariners  attending  the  Spring 
assembly  of  Radio  Technical  Com¬ 
mission  for  Marine  Services  at 
Kings  Point,  Long  Island,  heard 
C.  M.  Jansk>',  Jr.  present  details 
of  an  11-channel  f-m  system  cen- 


serves  as  a  check  on  the  ILS 
equipment,  will  be  installed  in  57 
high-traffic-density  terminals;  ten 
are  already  equipped  and  thirteen 
more  well  on  the  way. 

New  York-Chicago  airways  are 
now  fully  e(iuipped  with  all  these 
aids,  permitting  evaluation.  Re¬ 
sults  to  date  indicate  enthusia.stic 
acceptance  by  pilots  and  ground 
control  personnel  alike. 

►  Still  Needed — Improved  means 
for  presenting  radar  information 
are  constantly  being  sought.  Also 
under  study  are  aircraft  identifi¬ 
cation  schemes  and  means  for 
remote  radar  viewing. 

Work  is  under  way  to  increase 
the  capacity  of  ground  teletype 
links  from  60  to  100  words  per 
minute.  Automatic  relaying  and 
message  sequencing  systems  are 
being  applied  to  make  more  effi¬ 
cient  use  of  available  ground  com¬ 
munications  facilities. 


tered  on  the  international  safety 
frequency.  Large  vessels  plying 
the  Great  Lakes  will  use  this  com¬ 
munications  net  that  is  common 
to  the  United  States  and  Canada. 
Neither  this  nor  any  similar  ma¬ 
rine  system  is  directly  capable 
of  intercommunication  with  a-m 
.systems  and  so  could  not  be  used 
in  Engli.sh  ports. 

►  Decca  Navigator  —  Sir  Robert 
Watson-Watt,  godfather  of  Brit¬ 
ish  radar  and  international  con¬ 
sultant,  said  with  a  twinkle, 
“Americans  should  like  Decca  be¬ 
cause  it  was  invented  bv  an  Amer¬ 
ican  (W.  J.  O’Brien)  and  has  been 
developed  by  private  enterprise” 
tthe  transmitting  stations  are  op¬ 
erated  by  the  Company  and  the 
navigators’  equipment  is  leased). 

According  to  a  series  of  inter¬ 
national  agreement®,  loran  and 
shipboard  direction  finders  are  the 
chosen  facilities  for  navigation 
from  3  to  800  miles  from  land  and 
the  necessary’  radio  transmissions 

(Continued  on  poge  \6) 
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Phofo  covrfMjr  Vapor  Corp. 

insures  the  reliability  of  your  equipment. 

Miniature  air-damped  Barrymounts  were  developed  specif¬ 
ically  to  help  you  with  your  miniaturization  projects.  They 
give  you  these  advantages: 

1.  Less  space  —  reduced  height  cuts  cubage  of  mounted 
equipment. 

2.  Less  weight  —  only  5/16  ounce  per  unit  isolator. 

3.  Wide  load  range  —  0.1  to  3.0  pounds  per  isolator. 

4.  Satisfy  temperature  (  —  67  to  +170F),  vibration,  and 
other  performance  requirements  of  JAN-C-172A  — 
special  models  available  for  extreme  high  or  low 
temperatures. 

5.  Ruggedized  models  —  available  for  equipment  that 
must  meet  shock-test  requirements  of  AN-E-19,  MIL¬ 
E-5272,  and  MIL-T-5422. 

6.  Four  styles  —  available  as  unit  isolators  or  assembled 
with  mounting  bases  built  to  your  needs. 

For  complete  information,  ask 
ior  Barry  Catalog  523-A ;  it’s 
"  free  on  request.  And  for  greatest 

iY«  6475  trpt  4695  benefits  with  miniature  Barry- 
I  -  mounts,  let  our  Field  Engineer- 

MiOl  Aik  ing  Service  share  our  experience 

Jf  M  i  I  with  you  in  the  early  stages  of 

your  designs. 


707  PLEASANT  ST.,  WATERTOWN  72.  MASSACHUSETTS 
SALES  REPRESENTATIVES  IN 
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are  government  operated.  Decca, 
incomplete  when  the  agreement.^ 
were  framed,  now  seems  foolproof 
and  operable  up  to  300  miles.  It 
is  inherently  more  accurate  at 
short  range,  but  wasteful  of  radio 
frequencies.  Loran  uses  a  single 
radio  frequency  for  its  Atlantic 
Coast  and  Gulf  chains,  whereas 
each  Decca  ‘fix’  requires  four  fre¬ 
quencies.  Many  more  Decca  sta¬ 
tions  (and  frequencies)  are  needed 
to  cover  a  given  area  than  those 


NPA  Relaxing  On 

Move  clears  air  but  few  poly¬ 
chrome  sets  will  immediately 
find  their  way  into  homes  as 
a  result 

More  apparent  than  real  will  be 
the  lift  given  color  television  by 
limited  relaxation  of  NPA’s  ban  on 
materials,  which  appears  immi¬ 
nent. 

Revised  .several  times  at  the  sug¬ 
gestion  of  other  government  agen¬ 
cies,  the  relaxation  order  gives  a 
pale  green  light  to  manufacturers 
of  color  receivers  designed  for  use 
in  theatres  and  for  educational 
and  industrial  uses.  These  are 
essentially  ‘closed-circuit’  applica¬ 
tions  requiring  relatively  small 
quantities  of  materials. 

Implied  in  the  order  is  permi.s- 
sion  to  produce  ‘home-type’  color- 
tv  sets  in  quantities  sufficient  to 
facilitate  public  demonstrations. 

►  Jokers  —  Manufacturers  must 
prove  that  restraint  of  plans  to 
produce  even  experimental  color- 
tv  sets  represents  a  serious  busi- 
ne.ss  ‘hardship.’  They  mu.st  produce 
sets  within  present  materials- 
allocation  commitments.  And  they 
must  assure  the  government  that 
engineers  will  not  be  diverted 
from  important  military  projects. 

Further  complicating  the  course 
of  manufacturers  wishing  to  get 
in  on  the  ground  floor  with  color  is 
the  fact  that  there  are  no  color-tv 
broadcast  programs  on  the  air  at 
the  moment.  Nor  is  there  any  in- 
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required  for  loran. 

Although  the  RTCM  session  at 
Kings  Point  was  only  a  forum 
for  discussion,  the  American 
viewpoint  for  standardization  on 
f-m  and  loran  was  clearly  defined. 
Refusing  to  be  drawn  into  argu¬ 
ment,  the  British  politely  indi¬ 
cated  that  they  liked  Decca,  could 
find  little  fault  with  a-m,  and 
felt  that  ‘regional  agreements’ 
could  find  a  way  around  the  fre¬ 
quency  allocations  already  set  up. 


Color-TV  Ban 


dication  that  resumption  of  such 
programming  is  imminent.  Ex¬ 
pansion  of  monochrome-tv  cover¬ 
age  resulting  from  lifting  of  the 
‘freeze’  is,  furthermore,  expected 
to  keep  manufactures  preoccupied 
for  some  time.  Thus  few  color-tv 
receivers  are  apt  to  find  their  way 
into  homes  by  any  path  in  the  im¬ 
mediate  future. 

Essentially,  NPA’s  relaxation 
order  appears  to  get  that  agency 
‘off  the  hook’  on  the  only  ‘single 
item’  ban  on  its  books,  and  one 
that  has  been  embarrassing 
internally. 


Military  Pressing  for 
Better  Components 

New  materials  and  techniques 
point  way  toward  more 
reliable  performance 

Cutting  down  equipment  ‘out 
time’  cau.sed  by  component  parts 
failures  is  a  major  headache  of 
the  military.  For  example,  a  re¬ 
cent  study  showed  that  60  percent 
of  Navy  electronic  equipment  in 
the  active  fleet  was  not  operating 
satisfactorily. 

As  a  result,  manufacturers  are 
going  all  out  to  increase  the  re¬ 
liability  of  each  and  every  part 
going  into  electronic  gear,  as 
evidenced  by  the  recent  Quality 


Midget  Wire-Recorder 


On  the  market  in  West  Germany  is 
this  H4  by  4H  by  6  11 /16-inch 
unit  selling  for  680  deutschmarks 
($162).  It  runs  on  four  internal  dry 
batteries  (two  in  parallel  power  a  9- 
volt  motor)  and  holds  enough  0.05- 
millimeter  wire  to  operate  continuously 
for  1 50  minutes  ot  30  centimeters  per 
second 

Electronic  Components  Symposium 
in  Washington. 

►  Basic  Building  Blocks — Elec¬ 
tronic  equipment,  like  the  pro¬ 
verbial  chain,  is  only  as  good  as 
its  weakest  link.  Resistors,  ca¬ 
pacitors  and  inductors  as  well  as 
the  oft-blasphemed  tube  have  been 
responsible  for  a  high  percentage 
of  unnecessary  failures. 

Such  new  components  as  glass 
and  borocarbon  resistors;  glass, 
tantalytic  and  aluminum  capaci¬ 
tors;  ferrite  inductor  cores  and 
magnetic  ceramics  show  promise 
for  increased  reliability  if 
used  where  specifically  applicable. 
They  lead  the  way  toward  de¬ 
sirable  characteristics  like  satis¬ 
factory  operation  at  higher 
temperatures  and  secondary  ad¬ 
vantages  of  savings  in  space  and 
weight. 

►  Other  Parts — Fu.ses,  relays,  wire 
and  cable  are  also  guilty  of  cau.s- 
ing  needless  equipment  failures. 
Delayed-action  fuses,  twin-contact 
relays,  wire  insulation  of  Teflon  and 
other  resins  are  the  outcome  of 
search  for  increased  reliability 
along  these  lines. 

One  major  cause  of  breakdown 

(Continued  on  poge  18) 
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For  higher  capacity  values,  which  require  extreme  tempera¬ 
ture  and  time  stabilization,  there  are  no  substitutes  for  El- 
Menco  Silvered  Mica  Capacitors.  El-Menco  Capacitors  are 
made  in  all  capacities  and  voltages  in  accordance  with 
military  specifications. 

/From  the  smallest  to  the 
largest  each  is  paramount 
in  the  performance  field. 


Writ*  on  your  butinott  Utttrhtod 
for  cotolog  ond  lomplot. 


Jobborft  ond  distribwtors  oro  roqwesfod  to  wrifo  for 
informotion  to  Arco  Eloctronict,  Inc.,  103  lofoyotto 
St.,  Now  York,  N.  Y,  —  Solo  Agont  for  Jobbers 
and  Dtsfribtftors  in  U.  S.  ond  Conodo. 


MOLDED  MICA  u  A  J  bbWJ  hUWMICA  TRIMMER 

CAPACITORS 

Radio  ond  Tolovition  Monwfocturort,  Oomostic  ond  Foreign,  Cemmwnkoto  Direct  Witli  Foctory^ 


THE  ELECTRO  MOTIVE  MFG.  CO.,  INC. 
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I  roller’s  scope.  Now  puKses  can  be 
fed  back  through  a  communications 
channel  and  displayed  on  the  har¬ 
bor  controller's  .scope  as  a  tail 
immediately  following  the  blob  rep¬ 
resenting  the  ship. 

Although  this  system  uses  a  wide 
band  of  frequencies  that  is  not  now- 
available,  FCC  could  legalize  its 
use.  F.  \V.  Herring  of  the  Port  of 
N’ew  York  Authority  says  cash 
losses  alone  owing  to  harbor  de¬ 
lays  cost  upwards  of  $225,000  a 
year. 


apparently  is  due  to  improper  de¬ 
sign  specihcations,  especially  wilh 
vacuum  tubes.  To  combat  this 
situation,  many  companies  have 
set  up  components  .sections  to 
check  and  change,  if  necessary, 
components  specified  by  other 
design  engineers. 


New  Radar  Eyes  Aid 
Ships  and  Aircraft 


Marine  navigators  are  well  ahead 
of  their  airborne  contemporaries 
in  the  use  of  radar  for  collision 
prevention,  according  to  Capl. 
Lawrence  M.  Harding,  assistant 
engineer-in-chief,  U.  S.  Coast 
Guard.  He  proposed  a  radar  bea¬ 
con  sy.stem,  which  by  permitting 
nearl.v  every-  buoy,  light  or  day- 
mark  to  be  identified,  would  insure 
better  pilotage  and  .safety  for  many 
of  the  500,000  U.  S.  small  boats. 

►  Itadent — .At  present,  a  ship  must 
go  through  a  maneuver  to  indicate 
which  ‘blob’  it  is  on  a  harbor  con- 


►  In  the  .\ir  .Military -commercial 
bid  for  air  leadership  resides 
in  the  new-  lightweight  radar, 
A.V  APS-12,  weighing  17.’t  pounds, 
developed  from  Navy  RuAer  and 
American  Airlines  specs. 

Because  of  its  high  operating 
frequency  (0,575  megacycles)  the 
device  can  ‘see’  thunderheads  and 
other  severe  weather  hazards. 
Such  information  is  important  to 
fast  jet  aircraft. 


Rodar  identificotion  system  shows 
hortxjr  control  radar  which  ship  is 
which.  Pulses  picked  up  by  rnicro- 
wove  horn  (center)  ore  fed  back 
through  communicotions  radio  set 


to  2(10  miles  and  it  will  operate 
ground  identification  beacons  at 
150  miles. 

Perhaps  the  new  radar’s  grciit- 
c.st  drawback  for  aircraft  that  can 
►  Facts  and  Figures — The  device  somehow-  struggle  along  without 
can  be  used  for  radar  mapping  up  it  is  the  cost;  $15,000. 


What's  Behind  the  Figures— Broadcast  Station  Statistics 


Fourth  of  a  series  outlining 
background  of  entries  in 
Figures  of  the  Month  page 

FoI'RTH  listing  on  the  Fi;ii'ris  uf 
the  Month  page  fp  4)  comprises  the 
monthly  statistics  on  broadcast 


stations  compiled  by  the  F(’C.  The 
figures  represent  station  totals  on 
the  last  day  of  the  month  indi¬ 
cated. 

Stations  “on  the  air’’  include 
outlets  actually  licensed,  or  oper¬ 
ating  on  special  temiiorary  author¬ 


ity.  The  entry  “CP-not  on  air’’ 
refers  to  stations  for  w-hich  con¬ 
struction  permits  have  been 
issued,  but  which  have  not  yet 
been  authorized  to  offer  a  program 
service  to  the  public.  “Applica¬ 
tions’’  refers  to  the  number  of  ai)- 


TV  BROADCAST  stations  BT  MONTHS 


A  M  BROADCAST  STATIONS  BY  MONTHS 


F-M  BROADCAST  STATIONS  B<  MONTHS 


(Confinued  on  po^c  20) 
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Are  all  branc 
Specifications 


Naturally,  no 
the  right  to 


#  Brands  of  Resistors  vary  as  widely  in 
the  completeness  of  a  line  and  in  per¬ 
formance,  as  do  brands  of  any  other 
product. 

DAVEN  originated  the  first  pie-type, 
wire  wound  Resistor  more  than  a  gen¬ 
eration  ago.  Since  that  time,  OAVEN 
has  designed  and  manufactured  Pre¬ 
cision  Wire  Wound  Resistors  of  every 
conceivable  type  to  meet  the  increasing 
demands  of  the  electronics  industry. 

SUPER  DAVOHM  RESISTORS  are  noted 
for  their  high  stability  and  accuracy  un¬ 
der  extreme  temperature  and  humidity 
conditions.  DAVEN  Resistors  are  made 
in  accordance  with  JAN-R-93  specifica¬ 
tions  and  are  in  use  in  all  types  of 
Army,  Navy  and  Air  Force  electronic 
equipment. 

DAVEN  has  developed  special  small 
precision  Resistors  for  use  in  minia¬ 
turized  assemblies.  All  types  of  mount¬ 
ings,  sizes,  tolerances  and  temperature 
coefficients  are  available  from  a  large 
variety  of  standard  types.  That’s  why 
DAVEN  can  fill  your  precision  Resistor 
needs. 

Take  advantage  of  DAVEN's  ad¬ 
vanced  engineering  and  manufac¬ 
turing  techniques  to  help  with  any 
Resistor  problem  confronting  you. 


THE 
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plications  for  broadcast  authoriza¬ 
tions  on  hand  at  the  offices  of  the 
Commission  at  the  end  of  the 
month,  on  which  no  authority  to 
proceed  with  construction  had 
then  been  issued. 

►  Three  Services  Charted — The 
accompanying  charts  show  the 
trends  in  stations  on  the  air,  con¬ 
struction  permits  and  applications 
for  the  three  classes  of  stations 
from  early  1949  to  the  present. 

The  effect  of  the  freeze  on  tv 
stations  is  clearly  indicated  by  the 
static  level  of  the  “on  air”  and 
“CP”  curves.  The  interest  in  new 
tv  stations  resulting  from  termina¬ 
tion  of  the  freeze  order  is  shown  in 
the  steeply  rising  “applications” 
curve. 

Amplitude-modulation  stations 
on  the  air  have  had  a  steady 
growth  during  the  past  three 
years.  Applications  fell  off  slightly 
in  late  1950  and  early  1951  but  are 
now  rising. 

The  f-m  curves  show  that  the 
peak  of  activity,  so  far  as  stations 
on  the  air  is  concerned,  occurred 
late  in  1949.  This  was  followed  by 
a  definite  decline  in  1950,  but 
the  situation  as  of  the  present 
.seems  stabilized.  Interest  in  new 
f-m  stations,  as  indicated  by  the 
CP  and  applications  curves,  is  at  a 
low  ebb. 

Protecting  Small  Fry 


Military  Contract:  Bid  Cautiously 


Getting  an  order  does  not 
necessarily  mean  making  a 
profit,  Services  are  told 

Making  a  buck  on  a  military  con¬ 
tract  after  you  get  it  is  no  mean 
task.  This,  at  any  rate,  was  the 
impression  given  by  manufacturers 
di.scussing  their  problems  with  high 
government  officials  at  the  Armed 
Forces  Communications  Associa¬ 
tion  national  convention  in  Phila¬ 
delphia. 

►  Industry’s  Beef  —  Among  the 
things  that  reduce  and  frequently 
eliminate  expected  profit  on  mili¬ 
tary  business  are: 

•  Small  initial  billings,  insuf¬ 
ficient  to  permit  anticipated  pro¬ 
duction  economies. 

•  Frequent  minor  design 
changes. 

•  Policy  changes  by  top  govern¬ 
ment  ‘brass’  affecting  contract  in¬ 
terpretation. 

•  Over-zealous  interpretation  of 
fine-print  specifications  by  inspec¬ 


tion  officers  who  live  ‘by  the  book.’ 

Further  complicating  the  lives 
of  manufacturers  is  the  growing 
tendency  of  government  auditors 
to  squeeze  a  contract  dry  when  ‘re¬ 
determination’  occurs  at  the  40-per¬ 
cent  completion  point.  A  future 
worry  is  the  possibility  that  a  pro¬ 
vision  of  the  Walsh-Healy  Act 
may,  by  July  1,  be  interpreted  to 
mean  that  prime  contractors  have 
to  assume  responsibility  for  the 
labor  policies  of  their  subcon¬ 
tractors. 

►  Military  Problems — The  Mili¬ 
tary  thinks  many  manufacturers 
lose  money  on  government  con¬ 
tracts  because  they  are  hot  after 
the  business  and  fail  to  study  con¬ 
tract  terms  closely  before  taking 
the  plunge. 

The  Services  also  say  that 
spreading  out  contracts  to  a  large 
number  of  firms,  as  directed  by 
top  civilian  government  officials, 
is  frequently  inconsistent  with 
their  needs  and  facilities. 


TV  Receiver  Price  Squeeze? 


Biologists  at  Montloke  Laboratory, 
Seattle,  hove  found  that  positive- 
polarity  electronic  impulses  attract 
salmon  fingerlings  away  from  dan¬ 
gerous  areas.  Commercial  application 
of  the  ideo  could  substontially  swell 
the  annual  cotch 


Sets  cost  more  to  make,  dealers 
want  more  profit,  public  ex¬ 
pects  lower  prices.  Stalemate? 

Out  of  springtime  doldrums,  new 
television  design  and  sales  trends 
are  slowly  emerging. 

“Inboard”  pricing,  wherein  fed¬ 
eral  tax  and  warranty  are  included 
in  the  list  price  of  the  set,  is  just 
about  here.  Major  holdouts  are 
Emerson,  Crosley  and  Philco. 
Dealers  appear  to  be  happy  about 
the  change  because  their  margin 
is  figured  on  the  list  price,  and 
previous  “outboard”  prices  gave 
them  nothing  for  collecting  tax 
and  warranty  money. 

►  Price  Cuts — Practically  every 
make  and  model  of  tv  set  was 
slashed  in  price  this  spring.  Re¬ 
ductions  were  large  enough  in 
many  cases  to  show,  even  with 
simultaneous  change  to  inboard 


pricing  by  manufacturers. 

Customary  summer  debuts  of 
new  models  were  advanced  to 
April  and  May  by  some  manu¬ 
facturers,  partly  as  sales  shots- 
in-arm  and  partly  to  get  around 
price-protection  agreements  with 
distributors  and  dealers.  Behind 
the  .scenes  is  more  price  cutting, 
to  push  at  least  some  of  the  1.5 
million  inventory  of  sets  down 
the  channels  of  distribution. 

Super-fringe  receivers  now  de¬ 
manded  by  the  public  cost  more 
to  produce,  but  can’t  be  sold  for 
more,  so  once  again  the  manufac¬ 
turers  are  squeezed.  Chances  of 
salvation  this  summer  by  political 
convention  telecasts  or  too-slowly- 
unfreezing  vhf  get  slimmer  and 
slimmer. 

►  Preparing  for  UHF — The  pres¬ 
ent  slow  market  precludes  boost- 

(Continued  on  poge  22) 
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Spotlights 
MEnirCERAMIC  COMBINATIONS 


Ceramic  shafts  for  tuning  condensers  are  chosen 
because  they  are  strong  and  rigidly  maintain  the 
initial  alignment  between  rotor  and  stator  blades. 
Bearing  races  and  metal  collars  are  press  fitted 
to  the  ceramic  shaft,  precision  ground  to  tolerance 
of  .0001".  Other  designs  use  ceramic  shafts,  fire 
metollized  for  direct  soldering  of  rotor  blades. 

Miniature  ceramic  transformer  terminal  housings 
take  advantage  of  ceramic  stability  and  are  metal 
coated  for  shielding.  Metallic  connectors  are 
permanently  bonded  to  the  ceramic  by  either  glaze 
or  by  soldering  to  metallized  surface. 

Ceramic  coil  forms  have  metallized  mounting 
supports  for  soldering  to  prevent  noise  due  to 
corona  between  insulator  and  mounting  plate. 


Our  broad  experience  in  metal-ceramic  combinations  is  available  to  you  on  request. 


50TH  YEAR  OF  CERAMIC  LEADERSHIP 

AMiRlCAM  IA¥A  CORPORATIOH 

CHATTANOOGA  5,  TENNESSEE 

OFFICES!  METEOFOIITAN  AtEAi  «Z1  IrMd  Si..  Ncwarh,  N.  J.,  Milcli*ll  2-IIS9  •  FHILADEIFHIA.  I64t  Narlh  lrM4  Si.,  Sloaniaii  4-2S23 
SOUTHWEST!  Joliii  A.  Ci«m  Ca..  MIS  OrMa  Oriva,  Dallai  «,  Oi>aa  f«lt  •  NEW  ENGLAND,  1374  Matwchmalli  A»a.,  Canbridfa.  Man.,  Kirilafid  7.44tS 
LOS  ANGELES,  SMS  NaHk  Haaliafloa  Ori<a,  Capilal  0901  a  CHICAGO,  22*  NarHi  LaSalla  Si.,  Caalral  *-1721  •  ST.  LOUIS,  1123  Wathiaflaa  A»a.,  Carliald  49S9 


ing  of  cost  and  list  prices  by  build¬ 
ing  in  uhf  tuners,  yet  the  public 
demands  protection  against  obso¬ 
lescence  when  uhf  stations  go  on 
the  air. 

Strips  for  unused  channels  on 
tuners  are  the  interim  answer  of 
many  manufacturers,  despite  po¬ 
tentialities  for  interchannel  inter¬ 
ference  and  the  limit  to  a  total 
of  12  vhf  and  uhf  stations  com¬ 
bined. 

Up  to  30  stations  will  be  within 
normal  receiving  range  of  some 
cities  when  all  stations  provided 
for  by  new  allocations  are  on 
the  air. 
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One  minute's  work  with  screwdriver 
changes  over  any  Crosley  receiver  to 
get  all  82  tv  channels.  New  "Ultra¬ 
tuner,"  on  top  of  set,  hos  built-in 
loop  for  nearby  uhf  stations,  will  sell 
for  around  $40,  works  only  on  sets 
having  continuous  tuning  through  127 
megocycles 


Adapters  and  converters  that 
receive  all  70  uhf  channels  are 
already  in  production  in  some 
plants,  though  at  low  volume.  Im¬ 
mediate  intent  in  many  cases  is 
to  protect  goodwill  of  existing  cus¬ 
tomers  rather  than  develop  a  big 
new  market. 

The  history  of  radio  reveals  a 
precedent  for  this  thinking;  short¬ 
wave  adapters  and  converters  for 
radios  were  soon  replaced  by  multi¬ 
band  radios. 

The  goal  and  shining  hope 
among  manufacturers  today  is  for 
eventual  widespread  replacement 
of  existing  tv  sets  with  all-in-one 
82-channel  sets. 


Business  Briefs 

^  Radio  business  need  not  worry 
too  much  about  tv  just  yet,  accord¬ 
ing  to  a  Joint  Radio  Network  Com¬ 
mittee  report.  The  year  1951 
showed  a  gain  of  9  million  home 
sets. 

On  January  1,  1952,  there  were 
105  million  radio  sets  in  use;  43 
million  primary  sets  in  households, 
34  million  secondary  sets  and  port¬ 
ables,  23  million  in  autos  and  5 
million  in  a  new  category  listed  as 
“in.stitutions,  dormitories  and  bar¬ 
racks.” 

►  Magnesium-Can  dry  batteries  are 
being  field  tested  by  the  Army. 
The  metal  is  more  plentiful  than 
zinc. 

►  Bids  for  the  installation  of  a 
complete  tv  service  are  sought  by 
the  Uruguayan  State  radio  service 
SODRE. 

►  Air  Freight  (p  76,  Jan.  ’52)  is 
intriguing  more  electronic  equip¬ 
ment  makers.  Faster  of  course, 
shipment  by  this  means  involves 
less  handling,  less  vibration,  le.ss 
crating  and,  perhaps  of  greatest  im¬ 
portance,  permits  complex  in.stru- 
ments  having  subas.semblies  or 
separate  units  to  be  interconnected 


at  the  factory  so  that  they  are  ready 
to  plug  in  and  run  on  arrival. 

Latest  converts  include  Beckman 
Instruments  and  Hoffman  Radio. 

►  Pacific  T&T  plans  to  spend  more 
than  $2  million  this  year  on  initial 
installation  of  a  network  of  micro- 
wave  relay  stations  between  Port¬ 
land,  Oregon  and  Seattle,  Wash., 
designed  to  provide  additional 
long  distance  facilities. 

►  Transistor  Division  and  factory 
is  being  set  up  by  National  Union 
Radio  Corp. 

^  Holland  seeks  foreign  business 
and  the  Dutch  Army  is  coopera¬ 
ting  with  the  Utrecht  Annual 
Trade  Fair  in  exhibiting  products 
for  defense.  Most  orders  are  ex¬ 
pected  to  go  to  the  Dutch  elec¬ 
tronics  industry  and  shipyards. 

►  Brazilian  loudspeaker  imports 
this  year  will  be  licensed  only  up 
to  25  percent  of  the  value  im¬ 
ported  in  1950  because  national 
manufacture  now  satisfies  almost 
half  of  the  country’s  requirements. 

►  Economical  quartz  paper  de¬ 
veloped  by  the  Navy  as  an  insula¬ 
tor  appears  to  be  an  excellent  ma¬ 
terial  for  use  in  radar  antenna 
housings  or  radomes. 


MEETINGS 


June  8-12:  National  Associa¬ 
tion  Electrical  Distributors, 
Ambassador  Hotel,  Atlantic 
City,  N.  J. 

June  16-20:  Summer  Meeting, 
American  Crystallographic 
Association,  Camp  Tamiment, 
I’a. 

June  23-27:  AIEE  Summer 
General  Meeting,  Hotel  Ni¬ 
cole,  Minneapolis,  Minn. 

June  23-27:  American  Society 
for  Testing  Materials,  Statler 
Hotel,  New  York,  N.  Y. 

•Aug.  11-21:  Congress  of  U.R.- 
S.I.  Sydney,  Australia. 

Aug.  12-15:  1952  APCO  Con¬ 
ference,  Hotel  Whitcomb,  San 
Francisco,  Calif. 

.\UG.15-16:  Emporium  Section, 
IRE,  Annual  Summer  Semi¬ 
nar,  Emporium,  Pa. 

.Aug.  22-31 :  Grand  German  Ra¬ 
dio  and  Television  Exhibition, 
Dusseldorf,  Germany. 

Aug.  26-30:  Australian  IRE 
Radio  Engineering  Conven¬ 


tion,  Sidney.  Australia. 

Aug.  27-29:  Western  Electronic 
Show  and  Conference,  Munic¬ 
ipal  Auditorium,  Long  Beach, 
Calif. 

Sept.  8-12:  National  Instrument 
Conference  and  Exhibit, 
Cleveland,  Ohio. 

Sept.  20:  Cedar  Rapids  Section, 
IRE,  Communications  Confer¬ 
ence,  Roosevelt  Hotel,  Cedar 
Rapids,  Iowa. 

Sept.  22-25:  NEDA  Third  An¬ 
nual  Convention  and  Manu¬ 
facturers’  Conference,  Ambas¬ 
sador,  Atlantic  City,  N.  J. 

Sept.  29-Oct.  1 :  Eighth  Annual 
National  Electronic  Confer¬ 
ence  and  Exhibition,  Hotel 
Sherman,  Chicago,  III. 

Oct.  20-22:  Radio  Fall  Meeting, 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse,  N.  Y. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 
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These  hermetically-sealed,  self-contained  power  supplies 
are  designed  to  transform  AC  to  high  voltage— low  cur¬ 
rent  DC  for  many  applications.  Our  exclusive  engineer¬ 
ing  techniques  and  oil-filled  construction  assure  smaller, 
lighter,  more  flexible  units. 


^ppl I C£lt tons!  radiation  counters 

photoflash  devices 
spectographic  analyzers 
projection  television  sets 

Send  us  your  requirements  and  u  e  will  recommend  the  best  Hi  Volt  Power  Supply. 


dust  and  electrostatic 
precipitators 

oscilloscopes 
display  tubes 
etc. 


MANUMCTUliaS 

Ciatxmikt  Capacnofi 
PtaUicom  Capacitort 
Ihyolt  Power  Soppiiei 
Pitlae  Forming  Seimorks 


n  dv  n  Hv  r 


rod  uet  s  €*o  m  pa  n  If 


7517  North  Clark  Street 


*  HiVoll  Power  Supplies  . .  .  occupy  as  liitle  as  Yi  the  space;  weigh  as  little  as  20%  of  conventional  supplies 
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TYPICAL  APPLICATIONS  IN  WHICH  CP  DEHYDRATORS  PROVIDE 
YEAR  ’ROUND  TROUBLE-FREE  AUTOMATIC  SERVICE: 


•  Purging  and  pressurizing  transmission  lines,  waveguides  and  associated 
apparatus. 

•  Pressurizing  large  cavities  and  other  radio  and  radar  equipment 
enclosures. 

•  Fog  prevention  in  precision  optical  systems.  ^ 

•  Corrosion  prevention  in  precise  servo  amplifier  assemblies. 

•  For  raising  and  maintaining  the  power  handling  copacity  of  high  volt¬ 
age  systems  and  apparatus  and  innumerable  other  similar  applications. 


CP  DEHYDRATORS  OFFER  THE  FOLLOWING  UNIQUE  FEATURES: 


Low  dewpoirst  *  operating  pressure  up  to  100  lbs.  per  square  inch 
fully  automotic  operation  ■  continuous  duty  performance  *  low  noise 
level  •  minimum  vibration  •  long  service  life  with  minimum  maintenance 


A^ANUFACTURERS  OF  COAXIAL  TRANSMISSION  MNP,  TOWOI  HARDWARE, 
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DIPOLE  ANTENNAS,  SWITCHES,  0-MAX  LACQUER  AND  CEMENT 


Designed 
for  every 
Government 
CHid  Militaiif 
-Application 


CP  dehydrators  arc  readily  adaptable  to  the  critical  requirements 
of  the  Armed  Forces.  Standardized  parts  permit  rapid  assembly 
of  equipments  suitable  for  practically  any  specialized  need 
at  minimum  cost  and  without  prolonged  delay.  Over  a  decade  of  CP 
experience  in  dehydrator  design  and  manufacture  insures 
products  of  long  life  and  dependable  service  with  an  absolute 
minimum  of  maintenance.  Inquiries  are  invited. 


COMMUNICATION  PRODUCTS 


COMPANY*  Inc 


[MARLBORO,  NEW  JERSEY 
Telephone;  FReehold  8-1880 
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Ingenuity  is 

in 


New  Materials  — New  Techniques  — New  Advantages 
Features  in  4  New  IRC  Resistors 

1IRC  Type  BOC  Boron ’Carbon  y2*Watt  PRECISTOR  Meets 
All  Requirements  of  MIL* R -10509  Specification 

No  other  non-wire-wound  resistor  combines  the  advantages 
of  this  all-new  Boron-Carbon  unit.  Type  BOC  reduces  the 
temperature  coefficient  of  conventional  deposited  carbon 
resistors— provides  high  acciu’acy  and  long-time  stability — 
replaces  high  value  wire  wound  precisions  at  savings  in 
space  and  cost.  You’ll  find  it  adaptable  to  a  host  of  critical 
circuitry  needs  — in  electronics  and  avionics,  communica¬ 
tions,  telemetering,  computing  and  service  instruments. 
Send  for  full  details  in  Catalog  Data  Bulletin  B-6. 
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New  IRC  Type  FS  Fuse  Resistor 


New  IRC  Type  DCC  (Deposited  Corbon) 
Small -She/  High-Stabttty  Resistors 

This  is  fhe  la(*st  small>siz«  addition  to  IRC’s  famous  lino  of 
deposited  carbon  PRECISTORS.  Conservatively  rated  ot 
'A  wott,  it  combines  accuracy  and  economy — assures  high 
stability,  low  voltage  coefficient,  and  low  capacitive  and 
inductive  reactance  in  high  frequerKy  applications.  Recom¬ 
mended  for: — Metering  and  voltage  divider  circuits  requiring 
high  stability  and  close  tolerance— High  frequency  circuits 
demandittg  accuracy  and  stability — Other  critical  circuits 
in  which  characteristics  of  carbon  compositions  are  unsuit¬ 
able  and  vrire-wound  precisions  are  too  large  or  expensive. 
Type  DCC  meets  Signal  Corps  Specification  MIL-R-t0S09. 
Conyplete  technical  dato  in  Cotalog  Bulletin  B-7. 


4  New  IRC  Type  WW 
Precision  Wire 
Wounds  Surpass 
JAN-R-93  Characteristic 
B  Specifications 


i') 

\ 


This  completely  insulated  unit  functions  os  a  resistor  under 
normal  oMtdHim  and  as  a  fuse  under  abnormal  condMam. 
Small,  compact,  stable,  it  con  be  wired  into  o  circuit  as 
eosRy  as  a  nioided  wire- wound  resistor.  BuHelin  B-3. 


For  full  information  on  these  products,  or  as-1 
sistance  in  adapting  them  to  any  specific  appli¬ 
cation,  write  IRC.  Types  BOC  and  DCC  are  | 
currently  available  on  short  delivery  cycles  toi 
manufacturers  of  military  equipment  only^^J 


(Li/iout  Sai^ 
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MIoi  CoMpow  to4ay  for  Fvfl  OwFotfi  of  How  ItC  f  •Mfofi 

INTiRNATIONAL  RESISTANCE  CO.. 

403  N.  BROAD  ST..  RHILADELPHIA  B.  PA. 

Floaso  sond  m*  full  data  on  Following  chockod 
[~]  Typo  EOC  Boron-Carbon  PRECISTORS 
[  '  Typo  WW  Procifion  Wiro  Woundt 
[_,  Typo  DCC  Dopotitod  Carbon  PRECISTORS 
(~]  Typo  PS  Fv«o  Rosittort 

(n  Namo  and  Addross  oF  Noorott  IRC  Distribufor 

NAME .  . 

TITLE  . 

COMPANY .  . 

ADDRESS . CITY . ZONE  STATE . 


^/AXIVANEFANS 

are  available  to  meet  any 
ELECTRONIC  COOLING  NEED 
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Joy  AXIVANE  Electronic  Cooling  Fans  are 
expressly  designed  to  meet  the  needs  of  this 
exacting  field  of  service.  They  are  built  in  a 
complete  range  to  suit  any  requirements,  such 
as:  spot  cooling  of  ventilated  units  where  local 
high-temperature  conditions  arise;  heat  re¬ 
moval  from  pressurized  or  hermetically-sealed 
units;  or  heat  removal  where  space  is  so  re¬ 
stricted  that  natural  ventilation  through  the 
unit  or  over  its  surface  is  insufficient.  Important 
operating  advantages  of  these  fans  are  their 
strength,  high  resistance  to  shock  and  vibra¬ 
tion,  and  efficiency  in  low  or  high-pressure 
service.  Aluminum  and  magnesium  construc¬ 
tion  keeps  weight  at  a  minimum. 

Available  in  sizes  from  2"  l.D.  up,  these  Joy 
Fans  are  built  to  meet  all  present  Air  Force 


and  Naval  electronic  specifications.  They  can 
be  furnished  with  totally  enclosed  or  explo¬ 
sion-proof  motors,  if  desired. 

In  general,  keep  these  facts  in  mind:  that 
the  light,  compact  design,  low  power  con¬ 
sumption  and  high  overall  efficiency  of  Joy 
AXIVANE  Fans  provide  more  satisfactory 
cooling  for  electronic  equipment  in  either 
air-borne  or  surface  units.  •  If  you  have  a 
problem  in  heat  dissipation  from  elearonic 
units,  let  us  place  at  your  disposal  JOY’s 
experience  as  the  world’s  largest  manufacturer 
of  vaneaxial-type  fans. 

Over  100  Years  of  Engineering  Leadership 


JOY  MANUFACTURING  COMPANY 

GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  ’  PITTSBURGH  'll,  PA. 

IN  CANADA:  JOY  MANUFACTURING  COMPANY  CANADA  LIMITED,  GALT,  ONTARIO 
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Eiport  Fr4i«f  i  301  CUy  $t.,  Sam  FrAncIico,  CAliferAU 


Five  Kilowatt 

KLYSTRON 

For  UHF-TV 


High  power  over  the  entire 
Ultra  High  Frequency  television 
range  is  now  practical  through  another 
Eimac  contribution  to  electronic  progress, 


EITEL-McCULLOUGH,  INC 

SAN  BRUNO,  CALIFORNIA 
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Chort  tp*«ds  chon9*d  by  timpl*  Mr«w- 
driver  odjufttfn«nt.  Ran9ts  quickly 
cbon9«d,  too,  by  simply  insorting  corroct 
rongo  stondord. 


Not#  oxtromo  simplicity  both  mochoni- 
col  ond  oloctrkol;  os  well  os  comploto 
occossibility  for  quick  mointononco  ond 
sorvtcing. 


^WESTON 

r  9J28 


INDICATE  .  .  .  RECORD  .  .  .  CONTROL 


NEW  simplified 


Recording  Potentiometer 


by  WESTON 


bum  to  the  same  high  standards  of 
accuracy . . .  sensitivity . . .  durability 

as  all  instruments  bearing  this  name 


Chort  fromo  swings  out  full  180  on 
stroight  pivots,  chort  rsmoining  in  timo 
soquonco.  Charts  oosily  instollod  in 
motttr  of  ssconds. 


I 


With  this  new  high-speed  Recording  Potentiometer 
WESTON  sets  a  new  panern  for  sound,  simplified 
design  ...  for  simplicity  and  economy  of  mainte¬ 
nance  . .  .  and  for  sustained  high  accuracy  and  sen¬ 
sitivity.  With  fewer  components  . . .  with  all  assem¬ 
blies  greatly  simplified  and  quickly  interchangeable 
.  .  .  with  all  adjustments  including  range  changes 
made  quickly  on-the-line . . .  with  new  compactness. 


ruggedness,  and  sustained  high  accuracy  .  .  .  this 
modern  instrument  will  cut  costs,  and  eliminate 
headaches  wherever  instrumentation  is  involved. 
You  will  want  all  the  facts.  Ask  your  local  WESTON 
Representative,  or  write  direct .  .  .  WESTON  Elec¬ 
trical  Instrument  Corporation,  617  Frelingbuysen 
Avenue,  Newark  5,  New  Jersey  .  .  .  manufacturers 
of  W'estoH  and  Tag  Instruments. 


1.  Simpler  - 


Chart  installation  it  —  with 

new  accessibility,  and  no  loose  parts  to  handle,  chart 
can  be  installed  in  half  the  usual  time.  The  chart  drive 
has  been  simplified,  made  more  positive,  too. 


Simpler 


Pon  and  carriage  are  ^iin|/icr  pen 

quickly,  easily  filled  without  removal,  or  taking  instru¬ 
ment  out  of  service.  Pen  won’t  clog,  never  pumps  or 
syphons-off,  needs  no  priming  after  initial  starting. 


Simpler- 


Chart  speed  changes  are 

exclusive  multi-speed  chart  drive  permits  instant  selec¬ 
tion  of  five  different  speeds  with  ordinary  Krewdriver. 
Speeds  doubled  or  quadrupled  by  two  simple  gear 
changes. 

Changing  ranges  is  ^>li*l|#ld  —you  just 
insert  correct  range  standard  and  tighten  with  screw¬ 
driver.  Reference  junction  compensation  changed  in 


Simpler 


One-piece  pen  carriage  has  oil-less  bearings  and  is 
driven  by  woven  suinless  steel  cable. 


Simplified  r, 

d  for  stf ength  : 
gnment  under 

I.  Simpler  — , 


N«w  onnpuncg  rwggadn*ss  -all  parts 
amply  proportioned  for  suength  and  rigidity,  to  main¬ 
tain  mechanical  alignment  under  tough  usage. 


All  maintananc*  is  ^fcHn|/ICr  - plug-in 

type  amplifier,  for  example,  removed  in  a  jiffy.  Liberal 


like  manner.  No  soldered  connections  used.  Universal  use  of  oil-less  bearings  reduces  lubrication  problems. 


slide  wire  needs  no  changing. 


No  on-the-job  soldering  required. 


1 


SHOUiD 


1«  Steatite,  under  the  familiar  trade  name 
"Lavite”,  is  not  a  universal  ceramic  —  but 
a  product  under  perpetual  research  and  re¬ 
development  in  the  Steward  laboratory. 
Therefore  it  claims  individually  superior 
features. 

2.  Being  a  private  research  —  although  in 
a  general  classification  —  you  are  assured 
of  a  more  satisfactory  product  at  lowest 
cost. 

3.  Parts  (trimmer  bases,  coil  forms,  strain 
reliefs,  tube  base  sockets  and  hundreds  of 
others)  produced  of  "Lavite”  Steatite  may 
be  extruded,  pressed  or  machined  to  pre¬ 
cision  specifications. 

4.  Selection  of  specific  properties  is  no 
problem  —  nor  is  quantity  on  quick 
delivery. 

5«  There  is  no  obligation  for  recommen¬ 
dations  as  to  the  use  of  "Lavite”  Steatite  in 
your  dielectric  ceramic  parts  —  send  your 
specifications. 


D.  M.  STEWARD  MANUFACTURING  CO 

3604  jerpm*  Avtnu*  Chotlonooga,  Ttnnpttpi 

Sales  Offices  in  Princifial  Cities 


•  Ask  for  booklet  giving 
characteristic  data  on 
all  "Lavite”  Ceramics  — 
("lucvite"  Steatite,  "Lav- 
ile"  Titanates,  "Lavite” 
I'errites,  and  others). 
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Steatites 
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TT  l~T^ 


WT 


miniature 

triode- 
pentode 


^  Completely  independent 
sections 

J  Versatility  in  circuit  application 
J  Improved  circuit  performance 

This  tube  has  two  electrically  independent  sections — a 
triode  and  a  pentode  and  is  intended  as  a  local  oscillator 
mixer  for  FM  and  TV  receivers.  Each  section  is  adequately 
shielded,  and  both  are  capable  of  exceptionally  good 
performance  at  the  higher  frequencies. 

Because  the  two  sections  are  completely  independent,  a 
high  degree  of  flexibility  of  circuit  design  is  available — 
especially  valuable  in  TV  tuner  oscillator  use.  Perform¬ 
ance  of  the  6U8  triode  at  low  voltages  is  superior  to  that 
of  many  types  previously  used  for  this  service.  It  has 


sufficient  reserve  emission  to  operate  efficiently  under 
widely  varying  supply  voltage  conditions. 

The  pentode  provides  exeellent  gain  with  low  local 
oscillator  voltage  injection  resulting  in  low  oscillator 
rodiation  from  TV  receivers.  Use  of  the  pentode  section 
as  the  mixer  permits  the  high  (40  m.  c.)  I.  F.  so  desirable 
to  reduce  interference  and  irtcrease  stability. 

The  construction  and  characteristics  of  the  6U8  provide 
designers  with  extremely  desirable  flexibility  in  com¬ 
bining  circuit  functions.  The  pentode  section  of  the  tube 
may  be  used  as  an  I.  F.  amplifier,  video  amplifier,  sound 
limiter  or  synchronizing  separator.  The  triode  performs 
satisfactorily  as  a  horizontal  or  vertical  oscillator,  or  sync 
clipper. 

Wherever  there  is  need  for  a  triode  and  a  pentode  in  a 
receiver,  they  can  be  combined  in  the  6U8. 


Cootod  unipotontiol  cathodos — 2 

OuHino  drawing  RTMA  6 — 2 

Bulb 

T-6-1/2 

Soto  RTMA  £9 — 1 

Minioture  button 

9-pin 

Maximum  diamotor 

7/8" 

Maximum  ovorall  longth 

2-3/16" 

Maximum  toatod  hoight 

1-15/16" 

Ba»«  pin  connochont 

RTMA  bosing 

9  AE 

Pin  1  ^triodo  plat# 

Pin  6 — pentode  plote 

Pin  2~pontod«  grid  #1 

Pin  Z^pentode  cathode 

Pin  3 — pontodo  grid  02 

grid  0Z,  shield 

Pin  4 — hooter 

Pin  6 — triode  cathode 

Pin  5 — heater 

Pin  9— triode  grid 

Mounting  position 

Any 

ELECTRICAL  DATA 

With 

Without 

infei  electrode  Copocifonces 

Shield  #315 

Shlold 

Pentode  grid  #1  to  pentode  plate 

0.006 

0.010  max.  ppf. 

Pentode  input 

5.0 

5.0  MP'- 

Pentode  output 

3.5 

2 . 6  ppf . 

Triode  grid  to  triode  plote 

1.8 

1 . 8  ppf. 

Triode  grid  to  cathode 

2.5 

2.5  wif. 

Triode  plate  to  cathode 

1.0 

0.4  ppf. 

Cathode  to  heater  (either  section)  approx.  3.0 

3.0  ptif. 

TUNGSOL 

ELECTRON  TUBES 


Matings 

H«ot»r  voHog«  (oc  or  dc) 

Maximum  h«at«r>catHod«  voltage 
Maximum  plate  voltage  (pentode) 

Maximum  plate  voltage  (triode) 

Maximum  grid  #2  supply  voltage 
Maximum  plate  dissipation  (pentode) 

Maximum  grid  02  dissipation 
Moximum  positive  dc  grid  #1  voltage 
Maximum  positive  dc  grid  voltoge  (triode) 

Maximum  plate  dissipation  (^iode) 

Typical  Opmiating  Conditions  and  Choracfristits 


Heater  voltage 
Heater  current 
Plate  voltage 
Grid  #2  voltage 
Cathode  resistor 
Tronsconductance 

Grid  #1  voltoge  (approx.)  for  lb»10  ua. 

Plote  current 

Grid  #2  current 

Plate  resistonce  (approx.) 

Amplification  factor 


The  TUNG-SOL  engineering  which  has  produced 
the  6U8  is  constantly  at  work  on  o  multitude  of 
special  electron  tube  developments  for  industry. 
Many  exceptionally  efficient  general  and  special 
purpose  tubes  have  resulted.  Information  about 
these  and  other  types  is  available  on  request  to 
TUNG-SOL  Commercial  Engineering  Department.- 


6.3 

VOLTS 

90.0 

VOLTS 

300.0 

VOLTS 

300.0 

VOLTS 

300.0 

VOLTS 

2.8 

WAHS 

0.5 

WAHS 

0 

VOLTS 

0 

VOLTS 

2.5 

WAHS 

wfeWffict 

Triodo 

Pentode 

6.3 

VOLTS 

450 

MA. 

150 

250 

VOLTS 

no 

VOLTS 

56 

68 

OHMS 

8500 

5200  UMHOS 

-12 

-10 

VOLTS 

18 

10 

MA. 

3.5 

MA. 

.005 

0.40 

MEG. 

40 

TUNG-SOL  ELECTRIC  INC.,  NEWARK  4,  NEW  JERSEY 

SALES  OFFICES;  ATLANTA  •  CHICAGO  .  CULVER  CITY  .  DALLAS  •  DENVER  •  DETROIT  •  NEWARK 
TUNG-SOL  MAKES  ALL-GLASS  SEALED  BEAM  LAMPS,  MINIATURE  LAMPS,  SIGNAL  FLASHERS,  PICTURE  TUBES,  RADIO,  TV  AND  SPECIAL  PURPOSE  ELECTRON  TUBES 
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Why  Resistance-thermometer  Bridges 
can  serve  you 


Use  of  a  modified  VVTieatstone  bridge  for  tempera¬ 
ture  measurements  provides  se\eral  characteristics 
of  value  in  a  variety  of  laboratory  prcK-edures. 

One  characteristic,  of  course,  is  ability*  to  reach 
highest  precision;  here  the  equipment  is  \miqne  and 
becomes  a  “must”.  However,  other  characteristics 
give  the  scientist  options  in  other  connections.  Per¬ 
haps  the  sometimes  higher  cost,  the  larger  size  of 
resistance-thermometer  units  as  compared  with 
thermocojiples  and  the  relative  slowness  as  compared 
with  20-gange  or  finer  thermtKouples.  have  ohsciiretl 
such  advantages  as  the  following: 

Wide  Range.  A  temperature  bridge  with  appropri¬ 
ate  thermometers  can  cover  as  much  or  as  little  as 
yon  wish  of  the  temperature  range  from  -2.58  to 
■+660  (;  .  .  .  that  is,  fr»)m  below  the  hvdrogen  point 
to  alxive  the  antimony  {M>int.  Furthermore,  the  in¬ 
strument  measures  actual  temperature  .  .  .  not  tem¬ 
perature  difference  as  a  thermocouple  does.  This 
comhination  of  values  indicates  usefulness  for  routine 
work  as  well  as  for  SM-ondary  and  primary  standards. 

Readability.  The  reading  device  for  a  bridge 
measurement  moves  several  times  further  per  degree 
C  than  is  the  case  with  other  instruments.  For  ex¬ 
ample,  with  a  Mueller  Bridge  the  galvanometer  spot 
moves  2  mm  jx-r  ().(K)1°  C;  whereas  with  a  thermo¬ 
couple  at)d  a  White  or  Wenner  potentiometer  the 
spot  moves  0.7  mm,  and  a  B«‘ekmann  differential 
thermometer’s  mercury  ixilumn  moves  only  0.1  mm 
per  0.(M)1°  C.  Other  instniments  of  the  three  classes 


may  show  larger  motions,  but  differences  w'ill  be  of 
the  same  order.  Thus,  the  bridge  methtxl  has  out¬ 
standing  advantages  in  readability. 

“Average”  Readings  Supplied.  The  sensitive  por¬ 
tion  of  a  resistance  thermometer  is  about  as  large  as 
a  mercury  thermometer’s  hull),  whereas  the  sensitive 
area  of  a  thermocouple  is  perhaps  1  or  2  mm  sq.  The 
resistance  unit  thus  averages  the  temperature  of  an 
appreciable  area,  reducing  the  effect  of  non-uniform¬ 
ity  in  ambient  fluid. 

Sturdiness.  Industrial-type  resistance  thermometers 
(Thermohms)  are  as  sturdy  as  thermocouples  and 
are  installed  in  the  same  way.  Among  laboratory- 
t\pe  equipments,  the  most  fragile  resistance  unit 
stands  up  quite  definitely  better  than  mercury  hiilhs 
under  the  small  sh(Kks  and  impacts  which  even  the  ! 
most  careful  user  will  impose.  Furthermore,  a  broken 
or  damaged  resistance  unit’s  case  can  often  be  re¬ 
placed  or  repaired.  These  very  practical  advantages 
lead  manv'  .scientists  and  test  engineers  to  use  the 
bridge  method. 

Remote  Reading.  Bridge  instruments  are  inher¬ 
ently  remote-reading;  there  is  no  need  to  (M)nsider 
acci-ssibility,  lighting,  etc.,  of  the  primary  element. 
This  advantage  is  a  real  one,  even  when  making 
small  set-ups  of  etjuipment.  On  large  or  intricate 
set-nps,  where  vessels  may  be  at  various  levels,  and 
protection  from  light,  body  heat,  etc.,  are  possible 
;tdditional  factors,  bridge  measurements  are  often 
the  only  practical  method. 


Principal  Characteristics  of  L&N  Temperature  Bridges 


Instrument 

No.  I 

Arrangemont  of  Ratio  Arms  A  Rhaottat 

Limit  of  Error 

Type  G-2  Mueller  Bridge  (Ex¬ 
treme  high  precision)  Accesso¬ 
ries  needed:  Precision  Resist¬ 
ance  Thermometer:  H  S  Gal¬ 
vanometer 

i 

8069 

Two  ratio  arms,  1000  U  ea..  adjustable  to  equality.  Rheostat  range 

0  to  111.111  U  in  0.0001  steps.  Three  shunted  decades  giving  steps  of 
0.0001,  0.001  and  0.01  U;  three  decades  of  0.1,  1  and  10  U  resistors. 
Principal  shunted  and  decade  resistors  thermostat  controlled  to 
0.01  C 

Certification  by  NBS  recom¬ 
mended  at  extra  cost.  Limit  of 
error  is  a  few  ten  thousandths  of 
an  ohm  ora  few  parts  in  a  hundred 
thousand  whichever  is  larger,  pro¬ 
vided  a  recently  determine  bridge 
calibration  correction  is  applied. 

Type  Q-1  Mueller  Bridge  (Ex¬ 
cellent  Precision)  Accessories 
needed:  Same  as  for  Mueller 
Type  G-2 

i 

8067 

Two  ratio  arms,  500  U  each,  adjustable  to  equality.  Rheostat  range 

0  to  81.111  U  in  steps  of  0.0001  U.  Three  shunted  decades  giving  steps 
of  0.0001,  0.001,  0.01  U;  two  decades  at  end  of  ratio  arms  of  0.1  and 

1  U  resistors,  and  binding  posts  on  end  of  rheostat  for  connection 
of  0,  10,  20,  25,  25.5,  30.  40.  50,  60  or  70-U  resistors. 

±0.02%  or  a  few  ten  thousandths 
of  an  ohm  whichever  is  greater. 

Resistance-Thermometer 
Bridge  (Moderate  Precision) 
Accessoriesneeded:Thermohm 
Resistance  Thermometer;  Gal¬ 
vanometer 

8063 

Two  ratio  arms,  130  U  nominal.  Rheostat  range  0  to  200.1  U.  Two 
dial  decades  9  (1  f  10)  U,  and  a  100-U  resistor  removable  by  short-cir¬ 
cuiting  link,  plus  adjustable  slidewire  of  1.1  U. 

±0.005  U  up  to  10  U 
±0.05%  above  10  U 

Portable  Temperature  Bridge 
Accessory  needed:  Thermohm 
Resistance  Thermometer 

8062 

This  initrumant  i*  No.  8063  in  portabi,  form;  all  alMtrical  charact,ri»tica  ar*  tha  aam,. 

Portable  Temp.  Indicator  Ac¬ 
cessory  needed:Thermohm  Re¬ 
sistance  Thermometer 

8015 

Range 

As  specified,  for  type  of  Thermohm  specified 

1  ±0.3%  of  range 

1 

Portable  Temp-Difference  In¬ 
dicator.  Accessories  *needcd: 
Matched  pair  Thermohm  Re¬ 
sistance  Thermometer 

;  8025 

Range 

0  to  20  F  temperature  diftarence  for  any  specified 
^  F  interval  between  the  limits  of  0  and  200  F 

[imii 

±0.1  F 

For  further  particulars  of  any 
ments  address  our  nearest  office 
Philadelphia  44,  Pa. 

of  the  above  equip-  1  E  P  D  C 

or  4979  Stenton  Ave.,  j|  ^  jj 

» 

NORTHROP 

Jrl  .VI  EF2(3) 
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Only  Mepco  precision  resistors 

give  you  oH  seven  features 

Crossover  wire  insulated  from  each  winding  by  2000v. 
insulation  (pefMtarf). 

Special  metal  molded  connecting  lecture,  which  bonds  end 
of  winding  and  terminol  in  o  non>corrosive  and  mechanically 
secure  monner — no  solder  or  flux  used. 

e  Reversed  and  balanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
treated  prior  to  winding  in  order  to  provide  additional  pro¬ 
tection  for  fine  enameled  wire. 

Protective  fungi  resistant  acetate  label. 

Rigid  hot  solder  coated  brass  terminals  for  eosier  soldering. 


I 


MEPCO  INC.,  MORRISTOWN,  NEW  JERSEY 
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Fabricates 


Cut  and  Annealed.  Kxtensive  rutting!  oquip. 

merit,  hand  nittinf:  jigs,  elertronically  eon- 
trolled  annealers  and  other  ei|uipment, 
mneh  of  it  developed  within  our  own 
organization  results  in  high  speed,  pre- 
eision  production  of  parts. 


Flaneint.  Automatic  Haring  and  flanging 
machines  are  combined  in  Superior's  Klee- 
ironies  Division  with  carefullv  trained  pro¬ 
duction  and  inspection  personnel  who 
know  how  to  do  a  job  right  and  take  tbe 
time  to  be  sure. 


The  rest  of  the  story  is  our 
willingness,  desire  and  ability  to 
work  closely  with  customers'  de¬ 
velopment  engineers  and  product 
designers.  Frequently  we  are  able 
to  materially  assist  in  design  of 
parts,  selection  of  analysis,  and 
development  of  processes.  .Many 
times  we  have  been  able  to  suggest 
minor  changes  in  shape  or  method 
to  eflect  major  economies  in 
assembly  time  and  product  cost. 

If  you  are  a  manufacturer  nr  an 
ex[M‘rimenter  in  electronics  and 
have  a  need  for  a  tubular  part  of 
any  kind,  check  with  us.  \\  e  can 
probably  bclp  by  giving  you 
quantity  production  of  the  parts 
you  need.  rite  SujH^rior  TuIh- 
(^ompatiy,  2500 Germantown  .\ve., 
.Norristow  n.  Fennsvivania. 


Netnl  a  tubular  part  machined, 
inside  or  out,  at  one  or  both  ends'/ 
Like  to  have  it  drilled  trans¬ 
versely  at  one  or  several  points'/ 
W  ant  it  to  meet  rigid  dimensional 
and  metallurgical  s|H>cifications? 

You’re  reading  the  right  adver¬ 
tisement  for  all  of  these  are 
iSuperior  Sjiecialties. 

'  Superior  has  the  experienced 
men,  the  sjH'cialized,  highly  devel¬ 
oped  equipment,  the  floor  space, 
and  the  research  facilities  to  pro¬ 
duce  (juantities  of  drilled  and 
machined  tubular  parts  rapidly 
and  economically. 

It’s  a  job  we  like  to  do  and  know 
how  to  do.  Hut  there’s  more  to  the 
story  than  simple  priHluctioti  of 
fabricated  or  semi-finished  parts, 
or  even  top-(|uality  tubing  in  any 
analysis  and  many  sizes. 


Exp2nd6d.  Here  is  a  (lart  aliiiosi  ready  for 
delivery.  Simple  as  it  looks,  it  may  well 
have  tieen  the  subject  of  a  score  of  ofiera- 
tions  and  at  every  stage  the  prime  considera¬ 
tion  has  been  tbe(/«a/j7vof  the  finished  part. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES/  This  reprint  de¬ 
scribes  the  manufacturing  of  the  cath'ode  sleeve  from  the  refining  of  the 
base  metal.  Includes  the  action  of  the  small  percentage  impurities  upon 
the  vapor  pressure,  suhlimation  rate  of  the  nickel  base;  also  future  trends 
of  cathode  materials  are  evaluated. 


SUPCRIOK  TUBE  COMPANY  •  Electronic  products  for  export  through  Drixer-Harris  Company,  Harrison,  New  Jersey  •  Harrison  6-4800 
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Let’s  put  the  ' 
SPOTLIGHT  on 
DEGREASING 


by  overhead  conveyor 
to  plating  _ - . 


In  answer  to  the  many  demands,  this  new  NesTier  has 
been  added  to  the  NesTier  System.  Designed  primarily 
for  degreasing  operations,  the  "lanced-bottom"  NesTier 
permits  rapid  drainage  without  allowing  even  the  smallest 
parts  to  slip  through. 

Now,  there  is  no  need  to  transfer  parts  for  degreasing. 
The  lanced-bottom  box  has  all  of  the  advantages  of  the 
standard  NesTier-— saving  of  space  by  the  nesting  and 
tiering  features,  ease  of  transportation  and  handling, 
adaptability  to  conveyor  systems  and  the  visibility  and 
accessibility  of  contents. 

TWO  SIZES,  No.  220~-ie  go.  sfeeA  225/*’'  long, 
5/J6'  hailM,  weight  15  lbs.  No.  175 — 18  go.  steel, 
18y^“  long,  l/(*  bails,  weight  6  lbs.  One  piece  welded 
construction,  standard  baked  enaihel,  green. 


Write  for  this  bulletin 
deecribiim  the  NeeTiei 
System,  includii^  oom- 
plete  information  on 
recks,  trucks,  oonveyor 
heimers.  iruerts. 

Our  service  includes 
complete  engineering 
advice  to  systematiae 
small  parts  k^dling  in 
your  plant. 


THE  CHAS.  WM.  DOEPKE  MFG.  CO.,  Inc. 

Rossmoyne,  Ohio 


Metal  Spechhies  Division 


June,  1952  — ELECTRONICS 


[  Int 

1 


Wok  im 
noted  to 
moisture. 


After  the  cer- 
omic  discs  ore 
sintered,  silver 


pited  to  eoch 
face.  H  e  o  t 


ovens  reduces 
the  paste  to 
metallic  silver. 
The  chorocter- 


A  High  QmIHy  Um  vl 


CAPACITORS 


After  long  reteorch  AIlen-Bradtey  hat  de¬ 
veloped  a  high  quality  line  of  ceramic  ca¬ 
pacitors.  Every  step  in  the  monufocturing 
process  from  making  the  high  K  dielectric 
discs  to  the  flnol  impregnation  of  the  fin¬ 
ished  capacitor  it  performed  in  the  Allen- 
Brodley  plant  by  expert  operators  using 
highly  specialized  production  equipment. 

These  disc-type  ceramic  capacitors  ore 
available  in  capacities  ranging  from  0.001 
to  0.01  microfarads. 

AUen-Bradley  ceramic  capacitors  have 
been  approved  by  the  engineering  deport¬ 
ments  of  the  largest  electronic,  electricai, 
and  telephone  bboratories. 

Somplet  for  qualification  tests  and  type 
approval  will  be  supplied  upon  request. 

k 

Allen  •  Bradley  Co. 

^110  W.  Greenfield  Ave.,  AAiNvoukee  4,  Wis. 


Ceramic  discs 
of  high  K  di¬ 
electric  are 
molded  in  the 
Allen  •  Iradley 
factory  by  pre- 
cision  meth¬ 
ods.  Allen- 
Bradley  de¬ 
pends  upon 
no  outside 
manufocturers 
for  - ’  ■ 


processes  are 
A-B  controlled 
throughout. 


capacitors  ore 
controlled  with 
great  accuracy 
during  their 
manufacture. 


leods  ore  sol¬ 
dered  to  sil¬ 
ver  surfaces. 


Capacitor  is 
insuloted  with 
phenolic  resin. 


Th«  abov«  five  panels  show  the  successive  steps  in  the  1 
manufacturo  of  AibivBro^luy  high  qualit)^immic  copocitors. 

ALLE^e- BRADLEY 


MPONENTS 
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9«l  tin  sh^  UsIW 


HELOOR  BUSHING  &  TERMINAL  CO.,  Inc 


225  Belleville  Avenue,  Bloomfield,  New  Jersey 


XhIS  transfonner  manufacturer*— as  more  and  more  companies  are  doing  today- 
received  a  quotation  from  Heldor  on  its  terminals,  and  assemblies.  He  found  that 
Heldor  could  furnish  the  terminal  plus  assembly  in  bis  can  cover  FOR  LESS 
MONEY  (37%  LESS)  than  he  had  b^  paying  for  a  competitive  terminal  alone. 

He  saved  important  money.  Maybe  you  can,  too!  It  will  pay  you  to  investigate 
Heldor’s  unique  produaion  and  assembly  facilities  on  terminals,  can  covers  and 
cans. 

Be  Cenrtntedl  X 

MAIl  THIS  COUPON  TODAY!  XM 


Heldor  Bushing  Terminal  Co.,  Inc.. 

-225  Belleville  Ave.,  Bloomfiefd,  N.  J. 

Enclosed  is 

□  Print  □  Specifications  for  quoution  on _ pi 

(quantity) 

We  are  interested  in  assembly  of  HELDOR  TERMINALS  in 

□  our  can  covers  Q  HELDOR  can  covers. 
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HERMETIC  ^ 
SEALING  ' 
FOR  EVERY 
REQUIREMENT 


Piu;  m  !:Pt  nfiota’i 


*L  ASH  0«f B  vOL^A  .t 


ijlTifU  MM  hUOMS 


uia«a; 


AVa3» 


D  '  'iC  SUlS 


Oill'O 


,  •  V  V  V.  ’A'>l  *  ■  '  «  S»30v 

IKST  DATA 

I  hr  rr»ult  oi  thr  tr»tin^  l.«l><>ral<irtrt 

lilt  ,  Kr^orl  r  .{.iObSS,  daird  March  IH,  194j,  on 
tht»  niatrrial  show*  ihr 

\  .dump  Krk.ttioitv  al  HOO  Volt*  d  < 

Koitm  fpmprraturp  2S*(  K  H  dU  ppr.rnt 


OSH 

I  ntrcacvcir  ppr  aecond 
04  5S 

O  20 

.Mfpnitlh  at  60  cf.Irt 
k  ppr  mil  .i7U 


c#r«att«ply  t  17S* 
I  hr  t  lakho«rr  V 

ti*r  HumtdOv 


lERMETIC  SEM.  TERMIULS  —  M  Wl  n«ln- 

VIAnaiv  mis.  Wi  iAsM  tnil  skMk.  ritrAlm.  mtalul 
Mh.  m4  ncisslH  nssms  iBi  n  hiMiiMil  smI  a  liv  IwImI  Bv- 
aNtWto.  E-3LW  Iniiib  mnbUitisBAIOOOpsIsUicil  ansm  ■< 
Nivp  MOO  |«i  Ms  fa  IM  alMbs. 

OCrnTYPEPlUtllllEtDEIIS  — AMIuMtlalllLnBto- 
VUiBiV  mis.  Tim  Nis  ca  Map  sirtsiiB  lAnKM,  lap 
MpniBf  Baps.  M  Bw  sMu  (IIMI  aMMal  k  ti  sal  a  lia  Im- 
MBaalaklics.  ABBk MiiiiM at hahi Rks. 
igflfSMiiik  MULTIPIE  PtI  REUEIB  -  tpHuMt  ta  Ml  npinaals. 
MlUiHiip  Pnsali  taic  aB  a  IIIL-T-27  Irasknars.  Tkai  all 
ai  aBBk  Bi  2  k  10  pks.  TBa  nIs  la  ntap  aUBas  mliM  Bai 
Bi  a  lapkaal  k  In  sal  a  ita  Baakrlslks. 
rfiraSRirfc  fuse  HOLIEIS.  lEMETICAUr  SEIIil  —  MUk  la 
iMHniP'  3-M  M  4-U  taa.  TBa  als  ai  aaikWi  laM  kia 
Mkkn  Bi  a  BM  In  ca  a  ka  ksaki  Ttei  ai  aMBk  a  aasatal 


MUS,  NEIHETIUUr  SEiUO  -TBulksailaMl- 
kBr  mM  A  In  Ha  a  In  k  ki  paB. 

MTUT  WtTEISEA  PUEL  ttSEMIUES  —  THa  all  iM 


aaaaM  Ha  BI  aBBk  kr  1/4”  sMb  M  ta  akBNailai  M  IBM  BBkp. 

UK  CONS  WITI  PIUSS  FOI  EUNPEiUI  USE.  lEIMT- 
iMinlM  BKir  SMiD  —  Tim  ab  ai  aaHMi  aM  H  ti 
Ha  M  ai  Ma  aB  a  pnaaM  ab. 

Vdi'IMtB.'JIfc  CISIETS.IIETU.PMEL  COYEI,  ETC.  —  IMM  Na  la- 

pna  ki  aaHBi  aBa- 

JWRVffM  MAPTEB,  0.  S.  TO  EUROPUI,  tFMCM,  SOOTI IMEMCU 
UltfiMl#  SmETS  —  Da  2001  M  SOOi  kpjhr  il  BM  BkBi 
BikBal  Hal  aBHi  M  ka|  aBHi  H  In  Bia  MBaB  aBi 

^  FIIIO,  nrSTK  CMTMTS,  al  *r  aHIB  MBh 
IMiSAUP  M  Ia4l  nBla  ab. 


Wt  wekoNM  ymr  hcqairm  m  my  pkam 
of  dcNifii.  d^dopaiMit  or  prodacthm. 


U  CORNtllSON  AVI..  JERSEY  CITY  4.  N.  J. 


CHICAGO  REPRESENTATIVE:  GA8SNER  *  CLARK  COMPANY 
6M»  North  Chifc  St,  Ckkago  »,  DL 
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Lat  a  MICRO  SWITCH  Enginaar 
show  yow  how  you  con  "ut* 
MICRO  PracUion  SwHchas 
as  a  principla  of 
^  good  dotign." 
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Advanced  design  of 

KELLEY- KOETT’S 

new  X-ray  table  aided  by 

MICRO 

Precision  Switches 


Human  life  can  depend  on  the  precise  and  (|<'pend- 
ahle  operation  of  an  X-ray  table!  Full  realization 
of  this  fact  led  the  design  engineers  of  the  ^welley- 
Koett  Mfg.  Co.,  Covington,  Kentucky,  pioneer 
makers  of  X-ray  equipment,  to  choose  MICRO 
precision  switches  to  perform  vital  functioI>^  in 
their  versatile  new  Keleket  '’C”  Supertilt  Table. 
These  switches  limit  the  extremes  of  table  travel, 
energize  X-ray  pilot  lights,  act  as  time  delays  ott 
X-rav  exposures,  and  synchronize  timer  action 
with  magnetic  contactor. 

Small  size,  long  life,  dependability  and  precise 
operation  of  MICRO  products  have  made  them 
first  choice  of  makers  of  equipment  whose  com¬ 
ponents  must  not  fail.  Cooperation  between 
MICRO  field  engineers  and  electronic  designers 
has  resulted  in  the  development  of  over  30  differ¬ 
ent  varieties  of  door  interlocks  alone,  which  are 
widely  used  on  electronic  devices. 

There  is.  or  can  be.  a  MICRO  precision  switch  to 
exactly  meet  the  needs  of  your  design.  Why  not 
save  time,  money  and  unnecessary  experiment? 
Ia*t  a  MICRO  field  engineer  help  you  select,  or 
develop,  just  the  right  switch  for  your  application. 
There  are  over  .3000  varieties  of  MICRO  precision 
switches  today  .  .  .  each  designed  to  fulfill  a  s|)e- 
cific  requirement  such  as  yours.  We  invite  you  to 
contact  the  nearest  MICRO  branch  office  today. 


Keleket  "C"  Supertilt 
Table  in  vertical  posi¬ 
tion.  MICRO  unit  shown 
is  one  of  eight  which 
perform  key  functions 
in  table  operation. 


M/CRO  Snap-Action  Swifehes . . : 
Honeywell  Mercury  Swifehes 


MICRO  (^SWITCH 


FREEPORT,  ILLINOIS 


A  DIVISION  OF  MINNEAPOLIS-HONEYWELL  REGULATOR  COMPANY 


1 


TV  DEVELOPMENT  ENGINEERS  DEPEND  ON 
ACCDRATE  G-E  LADORATORT  TEST  EQUIPMENT 


CIRCUIT  DESIGN.  Making  frequent  changes  in  circuits,  the  the  spectrum.  Phase  shift  control  on  the  sweep  output  pro- 
TV  design  engineer  appreciates  the  unique  flexibility  of  this  vides  for  full  360°  rotation.  Extreme  electrical  flexibility  and 
G-E  equipment.  Eor  example.  General  Electric’s  continuous  stability  make  these  instruments  highly  useful  to  engineers 
coverage  permits  him  to  examine  in  detail  any  segment  of  designing  broad  band  electronic  equipment. 


FACTORY  TEST  ALIGNMENT.  Only  2  cables  are  connected  to  receiver  lASORATORY  TIME-SAVER.  Accurate,  band-calibrated  dial  permits 
during  alignment.  When  receiver  oscillators  are  lined  up  with  the  development  engineer  to  do  of  his  work  without  frequent 
G-E  crystal-controlled  marker  generator,  the  local  station  signal  reference  to  the  crystal  calibrator.  No  listening  for  or  counting  of 
will  fall  where  it  belongs.  The  General  Electric  variable  perme-  "birdies.”  No  time  wasted  making  allowance  for  a  printed  dial, 
ability  sweep  provides  long-term  extremely  stable  operation.  since  the  hand  calibration  matches  precisely  its  asscKiated  capacitor. 


FREE -NEW  POWER  SUPPLY  CATALOG  I  Photos  and  speci¬ 
fications  of  14  new  G-E  units,  ranging  from  200  to  1500  volts. 
Write  us  for  your  copy.  General  Electric  Company,  Section  4f>2, 
Electronics  Park,  Syracuse.New  York. 


GENERAL 


ELECTRIC 
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BRADLEY  LABORATORIES,  INC. 

168  COLUMBUS  AVENUE  •  NEW  HAVEN  11,  CONNECTICUJ 

42  June,  79S2  —  ELECTRONICS 


Bradley 


pioneering  with  rectifiers 


SELENIUM  AND  COPPER 
OXIDE  RECTIFIERS 


Pioneering  with  rectifiers  is  our  business.  We  welcome  the  new  prob¬ 
lems,  the  tough,  unique  recjuirements  that  others  don’t  want  to  touch. 
In  fact,  these  are  the  types  of  rectifiers  we  like  most  to  build. 

We  are  geared  for  them,  mentally  and  physically.  Our  production 
facilities  are  actually  an  extension  of  our  laboratory.  Manufacturing  and 
quality  control  are  engineering  functions.  Our  exclusive  vacuum  process 
for  producing  selenium  and  copper  oxide  rectifiers  is  a  laboratory  tech¬ 
nique  put  on  a  production  basis. 

Rectifiers  are  key  components.  An  assured  way  of  getting  the  right 
rectifier  for  your  application  is  to  let  us  make  up  the  specifications.  You 
tell  us  the  use  reejuirements.  We  will  submit  specifications  precisely 
suited  to  your  requirements  —  and  most  likely  much  stiffer  than  any  you 
would  draw  up  yourself.  Your  rectifiers  will  probably  cost  less,  too. 

VACUUM.  PROCESSED  for  PERFORMANCE  AS  RATED 
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Rauland  Announces 


sfiorter 
■ffian  20”'fube! 

At 
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On  March  3,  Rauland  unveiled  the 
first  "giant-screen”  tube  that  makes 
attractive  cabinetry  possible. 

This  new  27'  tube,  with  390  square 
inch  picture  area,  minimizes  cabinet 
problems  in  two  ways.  First,  it  has 
the  compactness  of  rectangular  rather 
than  round  cone  and  face.  Second,  by 
means  of  90°  deflection,  depth  has  actu¬ 
ally  been  held  slightly  shorter  than  pres¬ 
ent  20’  tubes! 

The  tube  employs  Rauland’s  usual 
"reflection-proof”  filter  glass  face  plate 
with  maximum  reflection  of  only  2H% 
of  incident  light.  It  uses  the  Rauland 


tilted  ofTset  gun  with  indicator  ion  trap. 
It  is  offered  with  either  magnetic  or 
low-focus- voltage  electrostatic  focus. 
Weight  is  held  at  minimum  by  use  of 
a  metal  cone. 

If  you  want  a  picture  of  really  spec¬ 
tacular  size  that  can  be  housed  in  ac¬ 
ceptable  furniture,  here  is  your  answer. 

A  picture  actually  more  than  70  sq. 
in.  larger  than  the  center  spread  of  a 
tabloid  newspaper.  Rectangular  for 
minimum  cabinet  height  and  width. 
And  actually  permitting  a  small  reduc¬ 
tion  in  depth  from  today’s  20’  cabinets! 


THE  RAULAND  CORPORATION 


^^eyL^ejCjtua-n.  Tkjuruj^k^ 

4245  N.  Knox  Avonue,  Chicago  41,  Illinois 
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IDUSTR1AL  RrSCARCH  •  PROCESS  DCVEIOPMENT 
HICH  VACUUM  ENCINEERlHG  AND  EQUIPMENT 


Vacuum  Fusion  Gas  Analyzer 


A  packaged  unit  to  determine  the  content  of 
oxygen,  nitrogen  and  hydrogen  in  metals 


A  wide  variety  of  metals  and  alloys,  including 
titanium,  can  be  analyzed  to  determine  the  amount 
of  oxygen,  nitrogen  and  hydrogen  contained  either 
as  combined  or  dissolved  gas,  in  the  range  from  one 
per  cent  to  approximately  10'^  per  cent  by  weight. 

Total  gas  contents  of  titanium  are  reported  with¬ 
in  approximately  the  same  range  as  for  other  metals, 
through  the  use  of  certain  special  techniques. 

The  apparatus  incorporates  the  best  features  and 


techniques  reported  in  the  literature  or  known  to  our 
laboratory  and  has  been  employed  for  some  time 
in  connection  with  our  own  metallurgical  research 
activities. 

Operating  procedure  is  relatively  simple  and  can 
be  readily  mastered.  Installation  and  final  testing  is 
performed  by  one  of  our  trained  analysts. 

Write  for  details  of  Type  09-1240  Vacuum  Fusion 
Gas  Analysis  Apparatus. 


National  Research  Corporation 

EQUIPMENT  DIVISION 
Sertnty  Memorial  Drive,  Cambridge,  Massachusetts 

In  th*  Uflitpd  fcingdom  &81TISH  -  AMERICAN  RESEARCH,  ITO.,  London  S.  W.  7  —  WiiKow,  lonorkihif* 
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Gas  Free  High  Purity 

COPPER 

Gas  Free  High  Purity 

NICKEL 

Gas  Free  High  Purity 

IRON 

gas  free  alloy 

Held  to  New  Standards 
of  Uniformity 


HIGH  PURITY  METAIS 
HIGH  VACUUM  CASTING 
SPECIAL  ALLOYS 
CF  (Goi  Pr««)  METALS 


VACUUM  METALS  CORPORATIOF 

Subsidiary  of  National  Research  Corporation 
70  MEMORIAL  DRIVE,  CAMBRIDGE  42,  MASSACHUSETTS 
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VACUUM  METALS 
CORPORATION 

offers  new  vacuum-metals 
capacity  of 

5  TONS  PER  DAY 


All  of  these  metals  are  currently  being  vacuum  melted  to 
achieve  maximum  performance  capabilities  in  critical  appli¬ 
cations.  Such  metals  are  of  particular  value  in  applications 
such  as  electronic  and  electrical  parts,  magnetic  materials, 
bearing  materials,  diaphragms,  instrument  components, 
laboratory  standards  and  Atomic  Energy  projeas. 

Write  to  us  for  further  information  about  our  facilities. 


ROOT 


This  is  a  360-degree 

equipped  with  high-speed 
Geneva  transfer  and  large, 
readily  readable  figures . . .  which  speeds 
the  work  and  heightens  the  accuracy  of 
gunnery.  And  it  might  well  be  adapted 
to  bring  the  same  advantages  to  many 
other  operations  in  defense  work, 


Now  if  your  imagination  is  stirred  by 
this  suggestion,  then  you  can  count  on 
Veeder-Root  to  help  you  add  up  to  some¬ 
thing  that  will  really  count  to  YOUR 
advantage. 


VEEDER-ROOT  INCORPORATED 

"The  Name  That  Counta" 

HARTFORD.  CONN. -CHICAGO*  GRF-ENVnXE.  S.C. 
.  Montreal,  Canada  •  Dundee,  Scotland 
I  Offices  and  agents  in  principal  cities 
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The 

UCINITE  CO 


Newtonville  60,  Mass. 

Division  of  United-Carr  Fastener  Corp. 


Dependability  —  Flexibility 


Ri-adilv  adaptable  to  any  requirements, I’cinite  Banana 
Plugs  and  Jacks,  provide  contact  that  can  be  depended 
upon  under  the  most  adverse  conditions. 


Mounting  ends  can  be  made  in  almost  limitless  vari¬ 
eties  for  staking  or  threaded  assembly,  for  thin  or 
heavy  material,  and  with  integral  soldering  tails. 
.Mating  jacks  are  also  available  for  each  spring  si/,e 
and  for  a  variety  of  methods  of  assembly. 


One-piece  beryllium  copper  springs  insure  proper  align¬ 
ment  and  firm  contact  even  under  severe  jolting  and 
vibration.  Spring  ends  are  available  in  several  sizes 
for  limited  space  or  for  heavy  electrical  loadings. 


Best  of  all,  Ucinite  is  ready  to  provide  completely 
assembled  mating  connectors  to  your  specilications. 


Sp^rlalitl*  In 


ELECTRICAI.  ASSEMBLIES, 
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It’s  a  long  way  from  cry’stal  and  cat  whisker  to  UHF  and  TV 
. . .  and  design  changes  never  stop.  That’s  why  it  pays  to  have  your 
fastening  methods  checked  by  trained  specialists _ constantly. 

United-Carr  offers  you  ★  Complete  engineering  and 
design  service  -k  Complete  facilities  for  volume  production 
of  specialized  fasteners  and  allied  devices,  it  Wide  experi¬ 
ence  with  the  top  manufacturers  of  electronic  equipment, 
automobiles,  aircraft,  appliances,  furniture,  it  The  varied 
technical  knowledge  of  all  our  divisions  and  subsidiary 
companies  combined  ...  to  help  you  cut  costs,  speed  assembly, 
improve  produa  performance. 

Call  your  nearest  United-Carr  field  engineer  before  your  new 
produa  designs  crystallize.  It  is  in  this  all- 
important  planning  suge  that  you  can  make 
the  most  eflfeaive  use  of  our  special  services. 


)To  ir-T«lEVISION 

CHICAGO  7  4.  III. 


Frequency  Range: 


ry  P6rforni3n^6^  Dependability 


f  THE  SX-73  COMMUNICATIONS  RECEIVER 

Gibraltar  of  Stability** 

It  is  the  ultimate  in  all-wave  receivers  .  .  .  this 
jewel  of  precision  craftsmanship!  Refined  in  even  the 
smallest  detail,  the  SX-73  meets  the  tough 
military  communications  specifications. 

Hallicrafters  is  proud  to  place 
.  its  name  on  the  SX-73. 


PRECISION 


■')40  kc  to  5t  Me-  in  six  turret -selected  bonds. 
20  tubes,  including  rectifier,  voltage 
regulation  and  ballast  tubes. 

Dual  conversion,  45.5  kc  and  6  Me  crystal 
controlled. 

Keceiver  typ<,>:  Single  superbeterodyne 
in  tuning  ranges  of  .540  kc  to  7.0  Me  and 
dual  conversion  on  tuning  ranges  from 
7.0  to  54.0  .Me. 

Ty|x-s  of  signals:  AM,  ('W,  MCW,  l(;W, 
and  ('arrier  Shift  Tele-tytx'writer. 

Frequency  calibration:  2  tenths  of  one 
per  cent  or  less  at  all  frequencies. 

Image  rejection:  Not  less  than  80  db 
at  any  frequency. 

Front  panel  controls:  K.F.  gain,  AC 

on  off;  h.f.o.  pitch:  audio  gain: 

crystal  phasing;  selectivity:  ■■||| 

V.F.O.  Oystal;  crystal  vernier;  JHEt 

band  selector:  frequency: 

receiver  s«‘nd;  CW  modulation:^^^^^^^^| 

A.C.C^/manual;  A.N.L. 


FRONT  VIEW, 
SX-73 
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RHODE  ISLAND  INSULATED  WIRE  CO..  Inc 


In  our  constantly  expanding  lines  are  scores  of  wires 
and  cables  that  meet  government  approval  specifica¬ 
tions  or  exceed  them. 

In  many  cases  you  will  find  the  wire  that  meets  your 
requirements  is  one  of  our  regular  stock  numbers  —  or 
our  engineers  will  be  glad  to  work  with  you  to  develop 
wires  especially  for  your  needs. 

We  have  had  years  of  experience  in  designing  and 
manufacturing  wire  and  cable  for  a  wide  range  of 
applications  in  electronics,  aviation  and  industry.  Put 
this  experience  to  work  to  help  solve  your  problems 
wherever  they  concern  wire  or  cable.  We  welcome 
your  inquiries. 


NATIONAL  SALES  OFFICES:  624  S.  MICHIGAN  BLVD.,  CHICAGO.  ILL. 
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FOR  MILITARY  APPLICATIONS 


55”C  to  +150“C 


Complete  aridity  to  saturation  .  .  .  An  un- 
precedented  temperature  and  humidity  range 


>  O  O  ‘ 


If’/ 1 rtufi>^h  in  if^eciiion  if*Uif/uc/t(in  a/  aUiif/e 


I 


EXCfPTIONALLT  GOOD  DELIVERY  CYCLE 
on  military  ordars  dua  to  •nermeus  moss 
production  focilitias  .  .  .  Maas*  giv«  complot* 
dataili  on  your  roquiromonts  wh*n  writing 
or  phoning  for  furthor  information. 


CHICAGO  TELEPHONE  SUPPLY 
C  mtn.n 


SOUTH  AMERICA 
Joie  Luis  Pontel 
Buenos  A»res,  Arg*'nfi 
Montevideo.  Ufuqooy 
RiO  de  Jontfifo,  Bfo?i 
Soo  Paulo.  Bfo/'* 
OTH»R  EXPORT 


CLRMAiT  •  tNtlANA 


ADLAKE  RELAYS  AT  WORK- 

On*  of  a  (•rin  of  odvarfiMmcntt  on  spociHc  ADIAKE  opplicotient. 


^•1 


Year 


orti  bvM>^ 


Dependable 
Control  is  IN 


Adlake  Mercury  Relays 


Adams 

Ettabli«h«d  1857  •  ELKHART,  INDIANA  •  Now  York  •  Chicago 
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EVERY  ADLAKE  RELAY  BRINGS  YOU 
THESE  "PLUS”  FEATURES: 

•  HERMETICALLY  SEALED-dusI,  dirt,  moisluro,  exido- 
lien  and  lomporalura  chonget  can't  inlarfora  with  epor* 
alien  a  SiLENT  AND  CHATTERLESS  a  REQUIRES  NO 
MAINTENANCE  a  ABSOLUTELY  SAFE  a  MERCURY- 
TO-MERCURY  CONTACT— pro ventt  burning,  pitting 
and  tlicking 


MonufacTurors  of  ADLAKE  Hormolically  Soolod  Morcury  Roloyt 


In  manufacturing  sugar  and  flour  bagging  machines, 
J.  D.  Merrifield  &  Son,  of  Rocky  Ford,  Colorado, 
rely  on  adlake  Mercury  Relays.  The  12  Mighty 
Midget  Relays  and  2  Time  Delay  Relays  shown  in 
the  illustration  above  operate  in  the  controls  of  one 
of  their  automatic  scales,  handling  the  control  cur¬ 
rent  which  the  sensitive  contacts  operating  with 
the  balance  could  not  handle. 


free  illustrated  Relay  Catalog  ...  no  obligation, 
of  coiurse.  Address  The  Adams  &  Westlake  Com¬ 
pany,  1107  N.  Michigan,  Elkhart,  Indiana. 


Lika  all  ADLAKE  Relays,  they  are  sturdily  con¬ 
structed  for  continuing  dependability  without  main¬ 
tenance.  They  are  hermetically  sealed  .  .  .  armored 
against  vibration  .  .  .  silent  and  chatterless. 


Find  out  how  ADLAKE  Relays  can  assure  trouble- 
free,  low-cost  operation  in  your  business.  Write  for 


SIMPSON  ELECTRIC  COMPANY 

5200  W.  KInzie  St.,  Chicago  44,  llllnolt  •  Phone:  COlumbut  1-1221  •  In  Canada:  Bach-SImpaon,  Ltd.,  London,  Ont. 


Sinpton  Instrumentt  That  Stay  Accurate  Are  Available 
From  All  Leading  Electronic  Distributors 


Also  available  without  the  oscilloscope  as  Simpson 
Model  479  TV*FM  Signal  Generator.  Model  479  1269.00 


■ 

r\ 

coo 

0  0  o 

'  o 

_  o  o 

approved  by 
service  manapers  of: 

admiral 

zenith 

motoroUi 

emerson 

hoffnmn 

hallicrafters 


Provides  all  the  necessary  signal  sources  for  proper 
alignment  and  servicing  of  KM  and  TV  receivers  • 

Includes  the  Simpson  High  Sensitivity  Oscilloscope, 
complete  in  every  detail  and  equipped  with  a  high  frequency 
crystal  probe  for  signal  tracing  *  Independent, 
continuously  variable  attenuators  and  step  attenuators 
for  both  AM  and  F,M  units  offer  complete  control  of 
output  at  all  times — from  the  high  level  required  fur 
front  end  adjustment  to  extremely  low  levels  for  fringe 
area  peaking  operations  •  Multiple  shielding, 
generous  bypassing  and  adequate  line  filtering  reduces 
signal  leakage  to  a  negligible  factor  *  A  0-lS 
megacycle  sweep  is  provided  by  means  of  a  noiseless 
specially  designed  sweep  motor  based  on  the  principles  of 
the  D’Arsonval  meter  movement  for  fine  control 
and  lasting  accuracy  *  The  exclusive  Simpson  output  cable 
(illustrated  on  the  right)  includes  a  variable  termination 
network  which  is  quickly  adapted  to  provide  open,  75  or  300 
ohm  terminations — the  addition  of  a  pad  provides  attenuation 
and  isolation.  The  use  of  appropriate  resistors  across 
certain  terminals  will  provide  any  other  termination 
required.  A  .002  MFD  blocking  condensor  can  be 
added  on  any  termination  for  use  on  circuits  containing 
a  DO  component  •  The  FM  generator  output 
voltage  is  constant  within  .2  DB  per  MC  of  sweep. 

Model  480  $395.00 


TAPE  ATTACHES  laminated  plastic  insulation  to  sepa¬ 
rate  vertical  from  horizontal  coils. 


ONE  TAPE  does 

these  three  TV  jobs! 

"Scotch”  Brand  Electrical  Tape  No.  10 
Speeds  Coil -Winding  Operations  at 
Electro  Engineering  &  Mfg.  Co. 


Coil-winders  in  Detroit’s  Electro  Engi¬ 
neering  &  Mfg.  Co.  find  tape  is  tops  for 
attaching  insulation  and  holding  coils  to¬ 
gether.  And  the  TOP  TAPE  for  multi-pur¬ 
pose  use  is  “Scotch”  Electrical  Tape  No.  10. 
This  white  acetate  cloth  tape  needs  no  acti¬ 
vating,  no  “babying.”  Makes  coil-winding 
faster,  easier.  Sticks  to  the  job. 

There  are  over  30  other  work-saving 
“Scotch”  Electrical  Tapes.  And  they’re  all 
completely  described  in  “Tapes  for  Tele¬ 
vision.”  Send  today  for  this  big,  FREE 
booklet  packed  with  facts. 


I  Minnesota  Mining  &  Mfg.  Co. 

I  Dept.  ES62,  St.  Paul  6,  Minnesota 

I  Please  send  a  copy  of  "Tapes  for  Tdevision 


1  TAPE  ANCHORS  Saran  ribbon  to  insulate  horizontal 
I  coils  from  “ferrite”  cores. 


3  TAPE  HOLDS  coils  together  during  assembly  on  simu 
lated  television  tube  neck. 


ELECTRICAL 


TAPES 


The  term  "Scotch**  and  the  plaid  deaign  are  registered  trademarks  for  the  more  than  200  prcasu re- sensitive  adhesive  tapes  made  in 
UJS.A.by  Minnraota  Miningtt  Mfg. St.  Paul  6.  Minn.— also  makers  of  *'Scotch**SouTKl  Kecording  Tape.  "Underaeal**  Rubberised 
Coating.  "Scotchlite**  Reflective  Sheeting,  "Safety-Walk**  Non-Slip  Surfacing,  "3M’*  Abrasives.  *'3M"  Adhesives.  General  Export: 
270  Park  Avenue,  New  York  17.  N.Y.  In  Canada:  London.  Ont..  Can. 
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ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  ENGLAND  •  •  •  .  TORONTO,  CANADA 

Cftfhid*,  N.J.  •  PhilQd««pMo.  Po.  •  twHolo.  N.Y.  •  CMcoao,  II. 

O«tro<l,  MicK.  •  Cincinnati,  Oliio  •  Im  Angolat,  Calif. 
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rUBULAR  TRIMMER  STYLE  535... 


■  natural"  for  NKnioWriiation 
...I'^^rMuctaiKC  m  Uffl  Citcoits 


The  ERIE  Style  535  Tubular 
Trimmer  combines  economical  price, 
compact  size,  and  easy  mounting, 
with  features  for  UHF  operation.  Ca¬ 
pacitance  range  is  0.7  to  3.0  MMF. 
When  mounted  it  extends  only 
17/32"  from  the  underside  of  the 
chassis.  It  is  7  32"  in  diameter,  and 
high  terminal  is  conveniently  avail¬ 
able  to  tube  socket  terminals  at  a 
level  1'4"  from  the  underside  of  the 
chassis. 

Design  simplicity  results  in  very 
low  inductance,  and  uniform,  straight- 
line,  and  noiseless  adjustment.  It  can 
be  mounted  close  to  associated  cir¬ 
cuit  elements,  and  the  ribbon  type 
leads  help  to  minimize  inductance  in 
UHF  circuits. 

The  Style  535  Trimmer  as  shown 
at  the  right,  is  unique  in  requiring 
work  from  only  one  side  of  the  chassis 
when  mounting.  Ground  terminal  is 
provided  for  soldering  to  chassis 
when  desired. 

Yfiite  lor  descriptive  literature 
and  samples. 


HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks— 
for  frequencies  up  to  200  KC 


For  high  Q  in  a  small  volume,  characterized  hy  low  eddy  current 
and  hysteresis  losses,  ARNOLD  Moly  PermalUiy  Pow<ler  Toroidal 
('^res  are  commercially  available  to  meet  high  standards  of  physical 
and  electrical  requirements.  They  provide  constant  permeahility 
over  a  wide  range  of  flux  density.  The  12.v  Mu  cores  are  recom¬ 
mended  for  use  up  to  15  kc,  60  Mu  at  10  to  50  ke,  26  Mu  at  30  to  75  kc, 
and  14  Mu  at  50  to  200  kc.  Many  of  these  cores  may  be  furnished 
stabilized  to  provide  constant  permeability  (±0.1%)  over  a  s|>ecific 
temperature  range. 

*Manufactur«d  under  license  arrangements  with  Western  Electric  Company  ^^27 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 


ir  Furnished  in  four  standard 
permeabilities  — 125,  60,  26 
and  14. 


•it  Available  in  a  wide  range  of 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh,  1000  turns. 


XiE  ARNOU)  pNGINEERlltG  HOMPANY 

SUBSIDIARY  OF  ALLEGH»1Y  LUDIUM  STEEL  CORPORATION 
General  Office  &  Plant:  Marengo,  iflirtois 


'A'  These  toroidal  cores  are  given 
various  types  of  enamel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  over  the  core. 
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TAKES  ITS  G’s  WITH  A  GRAIN  OF  SALT 


Lit(.Tall>,  a  few  grain5  of  salt  in  the  form  of  barium 
tiunate  crystals  have  helped  unravel  complex  myster¬ 
ies  of  supersonic  flight.  For  these  elements  are  the 
heart  of  a  new  Bendix-Pacific  miniature  accelerom¬ 
eter  which  telemeters  accurate  G-measurements  in 
guided  missiles. 

Bendix-Pacific  standard  telemetering  assemblies, 
radar  equipments,  radio-control  systems,  servo  com¬ 
ponents  and  other  electronic  devices  arc  making  a 
vital  contribution  to  the  rapid  development  of  air¬ 
craft  and  guided  missilc-s.  The  leadership  of  these 
products  has  been  achieved  through  advanced  design, 
reliability  and  ultra-compactness.  To  insure  this 
leadership  for  the  future,  more  than  -fOO  fic-ople  are 


working  in  the  company’s  well-equipped  Develop¬ 
ment  Laboratory.  Included  among  many  imporunt 
projects  is  extensive  research  work  in  electronic  sub¬ 
miniaturization. 

Your  company,  too,  can  profit  from  Bendix-Pacific's 
diversified  expert- 
Substantial 
in- 
the  fields 
electronics,  elec- 
tro-mechanics, 
ultrasonics  and  hy- 
draulics  are  invited. 


Accelerometer 

(-6.///  UZf) 


I 


y ... 


DJIJj  Johns-Manville  EIECTRICAI  INSULATIONS 
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TYPE  6 


Another  example  off  savings  permitted  by  this 
Johns-Manville  puriffied  asbestos  insulation 


'^Quinor^obord  itllOO.  anofher  J-M  purified  asbestos  insulation,  is  also  used  as  end  filler  strips. 
*Quincerra  is  the  registered  trade  mark  of  Johns-ManviUe's  purified  asbestos  dearical  insulation. 


A  NEW  LINE  of  dry  type  transformers  an¬ 
nounced  by  a  prominent  electrical  manufacturer 
achieves  savings  in  weight  up  to  509f  in  some 
models . . .  309f  on  the  average.  Contributing  to 
these  savings  is  the  use  of  Quinterra  Type  6  as 
layer  insulation  between  the  high  and  low  volt¬ 
age  windings.+ 

Other  manufacturers  also  report  that  Quin¬ 
terra  Type  6  permits  substantial  material  sav¬ 
ings.  In  addition,  they  state  that  this  flexible 
insulation  raises  overload  limits,  increases 
safets’,  minimizes  rejects,  lengthens  equipment 
service  life,  and  lowers  production  costs. 

Quinterra  Type  6  possesses  high  thermal  sta¬ 
bility  and  lasting  dielectric  strength.  It  is  a 
twin-ply,  polyvinyl  acetate  treated  purified  as¬ 
bestos  insulation  with  a  dielectric  strength  of 


300  VPM.  Even  when  its  saturant  is  baked  out 
by  continuous  exposure  to  2(X)  C,  it  retains  the 
inherent  dielectric  of  the  base  sheet  which  is  at 
least  200  VPM  . . .  and  it  remains  a  dielectric 
up  to  400  C. 

Type  6  is  the  strongest  Quinterra  because  it  is 
made  by  combining  and  calendering  two  layers 
together  into  a  dense,  smooth  surfaced  insula¬ 
tion.  Its  good  tensile  and  bursting  strengths 
enable  operators  to  achieve  favorable  produc¬ 
tion  rates.  Further  economies  result  from  its 
large  square-foot-per-dollar  coverage. 

If  you  are  a  manufacturer  of  magnetic  or 
resistance  devices,  Quinterra  Type  6  may  enable 
you  to  obtain  substantial  cost  reductions.  For 
samples  and  additional  information,  write 
Johns-Manville,  Box  60,  New  York  16,  N.Y. 


-  -  -.aw-' 

Weight  reductions 

average  30% 

1 

in  new  line  of 

■  f ■  ■ 

transformers 

if 

employing 
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BRING  THROUGH  EQUIPMENT  FAST! 


PROM  STANDARO  STOGN  COMPONENTS 
YOU  CAN  SIMPLIFY  DESIGN  - 

production  -  AND  CUT 
r^XWKICF  COSTS  X 


ALDEN 

BASIC 

CHASSIS 


ORGANIZE  CIRCUITS  QUICKLY 


Schtmotict  ol  most  •l•ctrenic  •quipnMnt  con  bo 
brokon  down  into  circvit  blocks  of  lopicolly 
ottociotod  functions.  Tboso  functionol  circuit 
blocks  con  bo  mountod  roodily  oithor  in  tho  Aldon 
**20**  plug-in  pockogos  or  bosic  Chossis  unit.  Tubo 
sockots  ond  ossociotod  compononts  quickly  lay 
out  on  full  scolo  Unit  Plonning  Shoots  for  mount* 
ing  on  torminol  cords.  Thoso  spociol  pro*punchod, 
muHi-holo  torminol  cords  hovo  wido  Aoxibility  to 
toko  on  inlinito  vorioty  of  circuit  voriotions.  Both 
sidos  of  cord  con  bo  usod  to  obtain  moximum 
componont  donsity  oroo.  Using  tho  Unit  Plonning 
Shoots,  functionol  circuit  units  oro  oil  plonnod  in 
ono  stop. 


CUT  SERVICE  AND 
MAINTENANCE  COSTS 
IN  PINAL  EQUIPMENT 


SoUor  torminols  ond  sockots  quickly  rivot  to 
Aldon  torminol  cord  occording  to  layout  on  Unit 
Plonning  Shoot.  Compononts  snop  into  tho  spociol 
Aldon  Minioturo  Torminols  which  hold  thorn  for 
soldoring  (No  twisting  or  wropping  of  loods 
nocossory)  With  oil  tubo  sockots  ond  thoir  oss^ 
ciotod  compononts  mountod  on  ono  cord  *  tho 
wiring  and  soldoring  of  circuits  is  on  opon,  oosy* 
to-work  sub-ossombly  oporotion. 


In  bold,  shop,  or  ofRco  your  oquipmont  moin* 
tononco  is  roducod  to  30  socond  chongoovors. 
Bosic  roplocomont  olomonts  oro  smoll  onough  in 
woight  ond  siso  to  bo  shippod  by  porcol  post 
for  ropoir. 


IT'S  AS  SIMPLE  AS  THIS! 


Minicrturo  Torminols  *  B50  Sorios 

Termifiol  cords  hove  been  designed  to  occommo* 
date  tremendous  number  of  circuit  voriotions  — to 
make  neat  tube  and  component  sub-assemblies  with 
o  minimum  of  wiring  and  simplified  oasembir  tech* 
niques.  Special  Alden  Miniature  Terminals  ore  new 
and  radical  punch  press  configuration  —  ratchet  sloe 
holds  various  site  component  leads  for  soldering  — 
no  twisting  of  leads  with  pliers.  Figure  **eight" 
shape  accommodates  cross  wiring  and  buss  leads. 
Terminals  are  punch  press  parts  —  so  take  a  min* 
imum  of  solder,  reduce  solder  dme.  eliminate  danaer 
of  cold  solder  ioints. 


Bock  Connoctofs  — ■  443MIN  Sorios 


Alden  Terminal  Card  System  means  minimum  of 
inter -cabling  —  but  even  this  cabling  can  be  laid 
out  easily  and  proceed  as  simple  sub-asmmbly.  Open 
sided  chassis  construction  makes  cable  easy  to  wire 
to  front  panel,  terminal  cards  and  back  connectors. 
The  Alden  Back  Connectors  are  units  that  can  be 
discretely  positioned  on  the  back  of  the  chassis  — 
isolating  lines  with  incompatible  voltages,  currents, 
or  frequencies.  This  design  insures  accessible  solder 
terminals  for  soldering  —  avoids  rat  nests  of  coo* 
gested  conventional  back  connector  wiring.  Color 
coded,  the  Alden  back  connectors  provide  beautiful 


Torgot  Scrows 


These  Krews  have  concave  head  with  arced  notch 
so  power  screw  driver  locates  bead  quickly,  no 
danger  of  it  slipping  out  and  marring  panel  surface 
—  yet  same  Krew  can  be  unfastened  with  coin  in 
order  to  hinge  forward  the  front  panel  for  servicing 
and  check  in  the  field. 


wn  sMAua  itam 
ALVM  '*20'  I 
PLUQ-m  PACKAMS  | 

Here  is  a  plug-in  package  unit  using  the  abovo 
method  of  converting  schematic  into  finished  assem* 
bly  quickly.  Simply  mount  the  completed  terminal; 
card  sub-assembly  on  the  Alden  **20”  Non-Inter* 
changeable  base,  dip  solder  the  leads  — add  cover 
or  housing  and  handle  and  it's  completed  —  In  op¬ 
eration,  visual  or  instrument  checks  arc  easily  mado 
—  if  trouble  occurs  doubtful  units  are  quickly; 


**$oryo*A*Umt  lodi^ 


Assembled  —  the  Basic  Chassis  simnlifies  operatioo 
of  equipment  —  Slashes  service  a^  maintenance 
time.  Smooth,  positive  insertion  and  removal  of  the 
chassis  is  provided  by  the  Alden  “Serve-A-Unic 
Lock.**  A  simple  twiM  of  the  handle  and  the  chassis 
backs  off  with  finger  tip  ease.  It  also  pilots  the  chassis 
back  into  place  —  securely  locking  it  for  operatioo 
with  the  same  facility. 


isolated  —  these  units  easily  unplug  and  a  compre¬ 
hensive  inspection  made.  Spare  units  can  be  plugged 
in  so  equipment  doesn’t  have  to  be  inoperable  while 
repairs  are  in  process. 


“  WIDE  VARIETY  OF  APPLICATIONS  TO  GET  STARTED  QUICKLY! 


Hinged  Front  Fonel  Design 


Hinged  front  panel  design  of  chassis  allows  rbco* 
stats,  indicator  tights,  jacks,  etc.  to  be  mounted  oo 
panel  as  another  easy-to-work  sub-assembly.  *11111 
panel  attaches  easily  to  chassis  —  is  wired  —  swung 
up  and  fastened  with  Alden  Target  Screws. 


ON  AIRCRAFT  EQUIPMENT  —  Large  manufac¬ 
turers  of  aircraft  equipment  are  using  the  Alden 
Method  of  unit  construction  to  simplify  design  and 
save  engineering  time. 

ON  COMPUTERS  —  Recent  large  scale  digital  com¬ 
puter  for  Air  Corps  uses  Alden  *’20’*  Plug-in  Bases 
and  S<Kkets  throughout.  One  of  country's  largest 
manufacturers  is  building  two  large  computers  using 
Alden  *‘20’*  Plug  in  Packages. 

ON  BUSINESS  EQLIPMENT  —  Leading  business 
machine  manufacturers  are  designing  with  Alden 
components  for  greater  accessibility  and  ease  of 
Krvicing  of  their  equipment. 


Bond  lor  tlioso  tromondowsly  osolol  Lohoro* 
tory  Work  Kits  ond  hovo  thom  io  yoor  loh 
for  oso  on  prosont  oqwipmont  or  Immodl* 
otoly  roody  lor  noxt  now  pro|o«t: 

Kit  #4  AMmi  "20*' Plug-in  Pockogos  S10.00* 
Kit  #24  Aldon  Bosk  Chossis  |24.S0* 

Kit  #25  Torminol  Cord  Mtg.  Bystom  ill. 50* 
Kit  #24  Bosk  Torminol  Stoking  TooU^|l5.00* 
Kit  #8  Torgot  A  Cop  Coptivo  Scrows  $  3.00* 
Kit  #29  Cow  Codoo  Bock  Connoetors  5  4.50* 

or  sond  lor  Iroo  hooklot,  "Bosk  Chossis  ond 
Compononts  lor  Plog-in  UnH  Constnsctlon. 
ikeM  ere  fw  wple  kits  wly  — 

Fer  preOKtiMi  rent  maS  «s  yew  KkeSelt. 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Massachusetts 
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The  HAYDON*  5103  time  delay  relay  i$  designed  so  that 
the  synchronous  motor  performs  its  true  function  as  a  time 
standard.  Switching  work  is  accomplished  by  a  relay  coil, 
which,  when  energized,  triggers  the  load  switch  for  release 
at  the  end  of  the  delay  time.  Hair  trigger  release  point 
assures  snap  action. 

The  unit,  which  measures  2%"  x  3%"  x  3%"  max.,  weighs 
only  l|  pounds  and  is  hermetically  sealed.  It  has  high 
initial  accuracy  and  good  repeatability,  with  a  wide  range 
of  time  delays  from  seconds  to  hours.  Resetting  is  fast  and 
positive,  with  reset  time  uniform  for  all  delay  ranges.  Load 
switch  may  be  independent  of  operating  circuit.  Designed 
for  military  usage.  Write  for  Engineering  Bulletin  No.  3 
for  complete  information. 


TIMING  MOTORS 


The  many  advantages  of  HAYDON  timing  motors  are  de> 
scribed  in  detail  in  the  Timing  Motor  Catalog,  which  will 
be  sent  upon  request.  Actual  size  illustrations  show  just  how 
small  these  motors  are;  diagrams  and  technical  data  ex¬ 
plain  the  HAYDON  system  of  controlled  lubrication,  which 
is  one  of  the  reasons  the  motors  operate  in  any  position. 
Slow  rotor  speed  permits  minimum  of  gearing  for  various 
output  shaft  speeds,  assuring  quiet  operation  and  minimum 
wear.  The  HAYDON  400  cycle  motor  is  described  in  detail 
in  a  separate  publication.  Engineering  Bulletin  No.  2.  Write 
for  the  literature  you  need. 


TIMING  DEVICES 


HAYDON  specializes  in  a  varied  line  of  standard  timing 
components  and  custom  engineered  timing  devices  for  vol¬ 
ume  application.  The  basic  element  of  all  HAYDON  timers 
is  our  own  rugged  industrial  motor,  which  can  be  depended 
upon  for  long  quiet  operation.  Complete  engineering  data 
is  included  in  our  Timing  Device  Catalog  which  will  be  sent 
promptly  on  request.  For  military  applicatians,  various 
motors  are  available  either  separately  or  in  many  types  of 
timers;  HAYDON  engineers  will  be  pleased  to  review  your 
requirements  and  specifications. 


HAYDON  Manufocturing  Co.,  Inc* 

Subsidiary  of  GENERAL  TIME  CORPORATION 

2430  ELM  STREET,  TORRINGTON,  CONNECTICUT 
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Records  Voltage  and  Current 
On  One  Chart! 


•  This  Brush  Direct-writing  Dual-channel 
Osci  llograph  plots  starting  voltage  and  current  of 
a  fluorescent  lamp  simultaneously  .  .  .  thus  aids 
a  leading  manufacturer  in  design  and  test  work. 

Use  the  Brush  Magnetic  Oscillograph,  in 
combination  with  the  proper  Brush  Amplifier, 
to  make  an  immediately  available  direct  chart 
recording  of  physical  and  electrical  phenomena. 
Direct-inking  or  electric  stylus  models  available. 
Gear  shift  provides  chart  speeds  of  5,  25,  and 
125  mm  per  second.  An  auxiliary  chart  drive 
is  available  for  speeds  of  50,  250,  and  1250  mm 
per  hour.  Accessory  equipment  provides  event 
markers  where  an  accurate  time  base  is  required, 
or  where  it  is  desirable  to  correlate  events. 


"PLAYS  BACK"  TRANSIENTS.  The  Brush  Transient  Recorder  is 
designed  to  record  and  reproduce  transient  phenomena  of 
Vi  second  or  less.  This  instrument  records  transients  on  tape, 
then  reproduces  them  for  visual  analysis  on  an  oscilloscope. 
Signals  can  be  shown  complete,  or  expanded  on  the  screen 
to  show  detail.  Electrical  transients  or  other  transients  which 
can  be  converted  into  electrical  impulses  can  be  studied. 


RECORDS  SIX  VARIABLES  SIMULTANEOUSLY.  The  Brush  six-channel 
Magnetic  Oscillograph  is  designed  for  simultaneous  recording 
of  six  electrical  phenomena,  with  a  chart  record  immediately 
available.  In  this  application  the  results  of  six  different  computa¬ 
tions  of  an  elearonic  differential  analyzer  are  recorded.  Instru¬ 
ment  facilitates  multiple  strain  measurement,  vibration  analysis, 
wind  tunnel  work,  circuit  analysis,  etc.  Either  d-c  or  a-c 
phenomena  up  to  100  cycles  can  be  recorded. 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


Some  Things  Are 

WORSE  THAN  STRIKES 


dreds  of  billions  of  dollars  here  at  home  for 
armament  to  protect  our  freedom  at  other 
danger  points.  When  this  rearmament  pro¬ 
gram  is  threatened  by  a  crippling  strike,  the 
federal  govenunent  through  its  Wage  Stabili¬ 
zation  Board  proposes  to  buy  off  the  threat 
by  plowing  under  a  vital  element  of  that  free¬ 
dom  which  we  are  trying  so  desperately  to 
preserve. 

When  the  union  shop  is  adopted  through 
voluntary  agreement,  as  it  has  been  in  cases 
covering  millions  of  workers,  it  deeply  imder- 
cuts  the  freedom  of  the  individual  To  hold 
his  job  he  is  required  to  join  the  union  and 
support  it  financially  whether  he  wants  to  or 
not.  In  the  case  of  such  voluntary  agreement, 
however,  the  government  takes  no  direct 
part  in  thus  destroying  the  freedom  of  its 
citizens.  It  is  essentially  a  private  transaction. 


This  editorial  which  appears  in  McGfrato- 
HiU  publications  was  written  just  prior  to 
the  resignation  of  Charles  E.  Wilson  as 
Director  of  Mobilization.  The  principle  it 
discusses  is  of  basic  and  continuing  im¬ 
portance  in  our  struggle  to  maintain  eco¬ 
nomic  and  personal  freedom  in  America. 

It  is  to  be  hoped  that  the  managements 
of  the  steel  industry  will  resolutely  resist 
the  efforts  of  the  national  Wage  Stabili¬ 
zation  Board  to  force  them  to  establish 
the  union  shop  in  their  plants.  In  essence, 
the  union  shop  means  compulsory  union 
membership. 

'  They  should  resist  not  because  of  any  fi¬ 
nancial  advantage  to  the  owners  of  the  indus¬ 
try.  There  would  be  none.  They  should  resist 
out  of  a  decent  regard  for  those  ideals  of 
our  covmtry  which  we  are  now  fighting  in 
Korea  to  protect  Moreover,  their  resistance 
wovild,  as  a  matter  of  fact,  benefit  the  leaders 
of  the  organized  steel  workers  by  protecting 
them  from  the  certain  and  bitter  fruits  of 
their  “victory”  in  getting  the  government  to 
impose  the  union  shop  on  the  steel  industry. 
Their  successful  resistance  would  also  pre¬ 
vent  Premier  Stalin  and  his  co-workers  from 
enjoying  a  hearty  laugh  at  our  expense. 

Fun  for  the  Russians 

This  is  why  the  Politburo  would  find  the 
establishment  of  the  xmion  shop  in  the  steel 
indiistry,  at  the  behest  of  the  Wage  Stabili¬ 
zation  Board,  so  profoimdly  amusing.  We  are 
fighting  in  Korea  because  we  believe  that 
armed  aggression,  promoted  by  Russia,  men¬ 
aces  our  freedom.  And  we  are  spending  him- 


Tyranny  is  the  Word 

But  in  the  steel  case  the  federal  government 
becomes  a  party  to  a  direct  attempt  to  im¬ 
pose  the  union  shop.  Instead  of  protecting  its 
citizens  in  their  right  to  earn  a  livelihood,  the 
government  forces  certain  of  them  to  join  and 
support  a  private  organization  which  they 
have  clearly  indicated  they  do  not  want  to 
join.  This  they  must  do  to  hold  their  jobs. 
Tyranny  is  the  accepted  designation  of  gov¬ 
ernment  coercion  of  this  kind. 

It  may  be  objected  that  the  Wage  Stabiliza¬ 
tion  Board  merely  recommends  the  union 
shop,  does  not  order  it  This  was  also  true  of 
the  action  recently  taken  by  a  President’s 
Elmergency  Board,  which  also  “recommend¬ 
ed”  that  working  agreements  between  the 


railroads  and  about  a  million  non-operating 
railroad  employees  include  a  provision  for 
the  union  shop.  A  government  recommenda¬ 
tion,  however,  can  easily  be  given  much  of 
the  force  of  an  order,  particularly  by  the  call¬ 
ing  of  a  strike  to  “uphold  the  hand  of  the 
government.” 

It  seems  entirely  clear  that  in  trying  to 
impose  the  union  shop  on  the  steel  industry 
the  Wage  Stabilization  Board  has  completely 
lost  its  bearings.  It  was  set  up  to  handle  labor 
problems  to  tide  over  an  emergency.  Now  it 
comes  up  with  a  revolutionary  modification 
of  labor  relations  in  the  steel  industry  which, 
if  adopted,  would  become  a  f>ermanent  part 
of  the  institutional  machinery  of  the  industry. 

"Too  Much  Like  Hitler" 

Early  in  World  War  II  an  effort  was  made 
to  have  the  federal  government  order  the 
union  shop  for  a  group  of  organized  coal  min¬ 
ers.  President  Franklin  D.  Roosevelt,  who 
will  go  down  in  history  as  one  of  organized 
labor’s  greatest  champions,  blocked  it. 
“That,”  he  said,  “would  be  too  much  like  the 
Hitler  methods  toward  labor.”  But  now,  with 
supreme  irony,  the  federal  government  fos¬ 
ters  this  Hitlerhke  method  toward  labor  os¬ 
tensibly  to  advance  our  conflict  with  Stalin. 

In  persuading  the  Wage  Stabilization  Board 
to  sponsor  the  union  shop  for  steel  workers, 
there  is  every  reason  to  believe  that  the  union 
leaders  have  trapped  themselves.  If  the  gov¬ 
ernment  imposes  the  union  shop,  a  next  step 
clearly  becomes  necessary.  This  is  govern¬ 
ment  regulation  of  the  imion  in  order  to  pro¬ 
vide  a  modicum  of  protection  for  the  minority 
that  would  be  forced  by  the  government  to 
join  against  their  will.  It  could  be  that  for  a 
time  the  government  would  ignore  this  obli¬ 
gation.  But,  having  granted  the  union  the 
power  to  eliminate  the  minority,  it  would 
sooner  or  later  be  forced  to  regulate  the  use 
of  that  power.  Thus  free  collective  bargain¬ 
ing  and  freedom  itself  would  be  the  losers. 


An  Issue  of  Basic  Principle 

Resistance  to  a  government-sponsored 
union  shop  for  the  steel  industry  is  bound  to 
bring  harsh  denunciation  both  from  the  ad¬ 
ministration  and  union  leaders  who  have 
teamed  to  back  it.  Not  only  does  the  imion 
shop  relieve  the  union  leaders  of  the  problem 
of  recruiting  members,  it  also  eliminates  a 
group  of  workers  that  they  stigmatize  as  “free 
riders”— namely,  those  who  work  for  compa¬ 
nies  which  have  a  working  agreement  with  a 
vmion  but  do  not  join  the  imion.  In  the  basic 
steel  industry  about  10  per  cent  of  those  who 
work  for  companies  with  union  agreements 
are  not  members  of  the  union.  Such  a  small 
percentage  of  non-members  is  obviously  no 
threat  to  the  “security”  of  the  union,  although 
that  is  what  the  drive  for  the  union  shop 
ostensibly  is  designed  to  protect. 

In  the  reporting  of  the  present  labor  dis¬ 
pute  in  the  steel  industry  virtually  all  of  the 
attention  has  been  focussed  on  the  handling 
of  the  issue  of  a  wage  increase  and  how  large 
it  should  be.  This,  to  be  sure,  is  vitally  impor¬ 
tant.  Mobilization  Director  Wilson  has  said 
it  is  “a  serious  threat  to  our  year-old  effort 
to  stabilize  the  economy.”  But  certainly  of 
comparable  importance  is  the  tremendous  is¬ 
sue  of  principle  raised  by  the  government’s 
backing  of  the  union  shop  for  the  steel 
industry. 

If  the  position  of  the  Wage  Stabiliza¬ 
tion  Board  on  the  union  shop  prevails, 
our  government  will  have  blunted  the 
arms  we  are  forging  to  fight  for  our  free¬ 
dom  abroad  by  undermining  a  major 
bulwark  of  our  freedom  right  here  at 
home.  At  this  critical  time  in  the  struggle 
to  preserve  and  protect  our  freedom  such 
a  subversive  course  should  be  resisted  to 
the  limit. 

JI/l(Graw~Hill  Publishing  Company,  Inc 


■h^  524A 
Frtqntncj  Ctumltr 


Vnknou  n  counUd,  displaytd  instantly,  dirtctly  on  front  panel. 
Example  counted  here,  IO,l6H,4iH 


•  Measures  frequency  or  period 

•  Direct  reading,  no  calculations 

•  No  complex  equipment  set<up 

•  Easy  for  non-technicol  personnel 

•  Accuracy  1/1,000,000  ±1  count 


-hp-  S24A  FREQUENCY  COUNTER  is  the  first 
commercial  etjuipment  to  display  directly 
and  instantly  any  unknown  frequency 
from  .01  to  10,000,000  cps.  It  performs 
all  functions  of  a  frequency  standard,  in¬ 
terpolating  system  and  detector;  in  fre¬ 
quency  determination  work,  it  eliminates 
need  for  amplifiers,  oscillators,  multi¬ 
vibrators  and  oscilloscopes.  The  instru¬ 
ment  has  a  wide  variety  of  uses  including 
transmitter  and  crystal  frequency  meas¬ 
urement,  filter  characteristic  determin¬ 
ation,  oscillator  calibration,  r.p.m.  deter¬ 
mination  (to  600,000,000  r.p.m.)  fre¬ 
quency  drift,  random  events  per  unit 
time,  etc.  It  also  serves  as  a  precision  fre¬ 
quency  standard. 

FREQUENCY,  PERIOD  READINGS 

For  high  frequencies,  -/)/>-  524A  counts 
and  displays  unknown  frequencies  over 
time  intervals  of  10,  1,  0.1,  0.01,  and 
0.001  seconds.  Counting  and  display 


periods  are  equal  and  automatically  cy¬ 
cled.  Count  is  displayed  repetitively,  or 
"held"  by  pressing  "manual”  button. 

For  low  frequencies,  the  instrument  meas¬ 
ures  period  or  duration  of  one  low-fre¬ 
quency  cycle  in  microseconds.  A  10  cps 
sample  is  taken  to  establish  this  period. 
As  in  frequency  counting,  periods  may 
be  displayed  repetitively  or  "held". 

CIRCUIT 

-/»/>-  5  24 A  operates  on  pulse  counting 
techniques.  Unknowns  are  applied 
through  a  wide-band  squaring  amplifier 
to  a  fast  gate  controlled  by  a  time  base 
generator.  When  the  gate  is  open,  un¬ 
known  is  applied  to  counting  circuits. 
When  gate  is  closed,  circuits  remember 
and  display  frequency  in  cps  or  period  in 
microseconds.  Time  base  circuits  are  con¬ 
trolled  by  a  high-stability  crystal  oscillator. 

See  your  -bp-  field  engineer 

or  unite  direct  for  details. 


MIIF  SPECIFICATIONS 

COUNTING  RATE:  10  me  fnaximum. 

PRESENTATION:  8  placai,  direct  reading. 

COUNT  PERIOD:  0.001, 0.01, 0.1, 1, 10  tec. 

LOW  FREQUENCIES:  Permits  low  frequen¬ 
cies  to  operate  os  time  bote.  Duration 
of  one  cycle  is  displayed  in  micro¬ 
seconds. 

ACCURACY;  ±  1  count  ±  2/1,000.000 
per  week.  (Higher  accuracy  external 
standard  may  be  employed.) 

PERIOD  MEASUREMENT;  Within  0.3%  up 
to  300  cpti  within  I  ptec  between 
300  cps  ond  10  kc. 

EXTERNAL  100  KC  TIMING  CIRCUIT:  For 
higher  accuracy.  Requires  1  v  across 
S0,000  ohms  shunted  by  30  ppfd. 

INPUT  VOLTAGE;  1  v  peak  minimum. 

INPUT  IMPEDANCE:  Approx.  100,000 
ohms.  30  MPfd  shunt. 

CONNECTORS;  Standard  BNC  type. 

POWER  SOURCE:  IIS  v,  50/60  cps, 

400  watts. 

SIZE:  Approx.  28'  high,  21%'  wide,  14' 
deep.  Weight  115  lbs.  Shipping 
weight  175  lbs. 

PRICE:  $2,000.00  f.o.b.  factory. 

Dofo  Sub/ect  to  Chango  Without  Notice 


HEWLETT-PACKARD  COMPANY  MEA-A  PAM  IMll  ROAD  •  PAIO  ALTO.  CAU»OM88A,  l8.tJL 
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IRON 


i  NICKEL 


How  to  replace  the  use  of  pure  nickel 
in  close-spaced  tubes 


Provided  ajm 


with  aluminum  on  both  sides... a  composite  metal  which  is  use< 
receiving  tube  parts.  However,  the  use  of  this  composite  metal  is 
satisfactory  for  certain  tube  types  which  have  closely  spaced  pat 
General  Plate  engineers  solved  this  problem  with  ALNIFER, 
iron  clad  with  aluminum  on  one  side  and  nickel  on  the  other. 

General  Plate  can  also  supply  NIFER,  nickel-iron-nickel  com¬ 
posite  metal,  for  use  where  other  materials  are  not  satisfactory. 

No  matter  what  your  problem,  it  will  pay  you  to  consult 
with  General  Plate.  Their  vast  experience  in  cladding  precious 
to  base  metals,  or  base  to  base  metals  can  overcome  your 
problems  . . .  often  reduce  costs. 

General  Plate  products  include  . . .  precious  metals  clad  to 
base  metals,  base  metals  clad  to  base  metals,  silver  solders, 
comppsite  contacts,  buttons  and  rivets,  Truflex*^  thermostat 
metals,  AlcuplateS,  platinum  fabrication  and  refining,  #720 
manganese  age-hardenable-alloy.  Write  for  information. 


Have  You  a  Composite  Metal  Problem? 
General  Plate  can  solve  it  for  you 


Division  of  Metals  &  Controls  Corporation 

3*  lOKEST  STItIT,  ATTLitORO,  MASS. 
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Problem  • 

Your  present  DC  source  gives  you 


Ranger 


What  you  require  is 


Solution 


Sor«ns«R  NOBATRONS  provid*  regulated  DC  voltage, 
stabilixed  against  LOAD  changes  as  well  as  LINE 
fluctuations.  A  wide  range  of  standard  models  are 
available  in  capacities  from  7  to  200  VDC,  5  to  350 
amps. 


Modal  E.6-1S 


COMMON  NOBATRON  SPECIFICATIONS 


95-130  VAC.  tingle  50-60  tRgb-cvrrent  wnitt 
30S/115,  3^,  4-wir«.  wye. 


Input  Voltage 
range 


Adjuttoble  ^  10%  with  rotetl  occuroqf,  — 15% 
wi^  letter  accuracy. 


Write  for  our  new  cotolof  giving  full  infomiation 
on  Nobatrone,  Nobotren-Rangert,  end  other 
Sorensen  Isotronkt  products. 


R«e<ri«timi  mcwracy 


SipfU  vahoe* 


375  Fairfield  Ave.,  Stamford,  Connecticut 


Sorensen  A  Company,  Inc. 


GENERAL 


ELECTRIC 
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Uninterrupted  supplies  of  General 
Electric’s  new  hermetically  sealed 
MIL-TEE  transformers  are  help¬ 
ing  speed  production  of  electronic 
equipment  to  meet  record  mili¬ 
tary  demands.  These  compact, 
newly  designed  units  withstand 
extreme  operating  conditions. 
Streamlined  drawn-steel  cases 
have  only  one  soldered  seam. 
Tough,  shockproof  silicone  rubber 
bushings  effectively  resist  corro¬ 


sion  and  temperature  excesses. 

To  simplify  equipment  design 
and  to  reduce  costs,  this  new  line 
is  standardized  in  11  case  sizes. 
Your  G-E  representative  can  give 
you  full  details.  And  to  learn  why 
these  transformers  more  than 
meet  MIL-T-27  Grade  1  perform¬ 
ance  requirements,  send  for  new 
Bulletin  GEA-5778.  General 
Electric  Company,  Schenectady  5, 
New  York. 


Transfonn«r  covert  are  press-fitted  to  cose  for 
strength,  then  solder-sealed  against  dust  and  mois* 
lure  on  this  induction  heater. 


New  silicone  bushings  and  drawn-steel  case  mean  longer  life,  better  teal. 

New  G-E  hermetic  transformers 
available  for  immediate  shipment 

Enlarged  production  facilities,  rigid  quality  control 
mean  more  units  built  to  MIL-T-27  specs 


I 


TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 


R*o<tor$ 


Trafitform«rt 


Compact  high-voltage  components 
offered  in  wide  range  of  ratings 


A  partial  list  of  the  thousands  of  items  in 
the  complete  G-E  line.  We'll  tell  you  about 
them  each  month  on  these  pages. 


for  reliable  service  under  severe 
operating  conditions,  including 
mechanical  shocks  and  widely 
varying  temperatures. 

In  sending  your  design  inquiries, 
include  all  functional  requirements, 
limiting  dimensions,  and  expected 
quantities.  Write  to  General  Elec¬ 
tric  Co.,  Sect.  667-20,  Schenectady 
S,  N.  Y. 


G-E  high-voltage  components — 
designed  for  applications  5000  volts 
and  higher  where  corona  must  be 
kept  to  a  minimum — are  available 
tailored  to  meet  your  needs. 

All  are  oil  filled  and  hermetically 
sealed  to  resist  moisture,  dirt,  and 
dust.  Conforming  to  MIL  specs  for 
military  electronic  equipment,  these 
components  are  sturdily  designed 


Components 


M«ters  and  instruments  Timers 

Capacitors  Indicating  lights 
Transformers  Control  switches 
Pulse-forming  networks  Generators 
Delay  lines  Selsyns 
Reactors  Relays 
*Thyrite  Amplidynes 
Motor-generator  sets  Amplistats 

Inductrols  Terminal  boords 
Resistors  Push  buttons 
Voltoge  stabilizers  Photovoltaic  cells 
Practionol-hp  motors  Gloss  bushings 
Rectifiers  Dynomotors 


Germanium  rectifiers 
in  industrial  ratings! 

For  use  where  size  and  weight  are 
important,  new  G-E  industrial 
germanium  rectifiers  offer: 
e  lowest  forward  drop  per  amp — 
for  best  regulation 

•  highest  output  voltage  per  cell 
e  best  current  output 

e  smallest  size  i)er  watt  output 

•  lightest  weight  per  watt  output 
e  instantaneous  rectification 

For  ratings  and  operating  character¬ 
istics,  see  new  Bulletin  GEA-5773. 


Development  and 
Production  Equipment 


Soldering  irons 
Resistance-welding  control 
Current-limited  high-potential  tester 
Insulation  testers 
Vacuum-tube  voltmeter 
Photoelectric  recorders 
Demognetizers 

*Re9.  trede-work  of  Generol  flecfric  Co. 


Gonorol  Doctrk  Compony,  Soctlon  CM7-20 
Schonoctody  5,  Now  York 


New  hermetically  sealed 
relay  resists  breakdown 

G.E.’s  new  hermetically  sealed  air¬ 
craft  relay  for  use  in  exposed  loca¬ 
tions  has  extra  protection  against 
permanent  breakdown  due  to  volt¬ 
age  surges.  SiJecial  polyester  com¬ 
pound  used  to  mold  contact  arms 
into  stack  insulation  is  non  track¬ 
ing,  provides  greater  arc  resistance. 
More  powerful  magnet  structure 
yields  higher  tip  pressures  for 
surety  of  make.  Rated  28  volts  d-c, 
3  amp.  See  Bulletin  GEA-5729. 


Pleo»«  tsnd  me  the  following  bulletintt 


Indicote:  V  lor  reference  only 

X  for  planning  on  immediate  project 
n  GEA-5729  Hermetically  sealed  Relays 
Q  GEA-5773  Germanium  Rectifiers 


GEA-5778  Mll-T-27  Transformers 


Name 


Company 


State 
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oscillography 


for  general  purpose 


Specifications 


The  unquestioned  reputation  of  the  Du  Mont  Type 
304-H  as  standard  equipment  for  general  purpose 
oscillography  is  the  result  of  performance  unparalleled 
in  its  price  class.  Its  capabilities,  found  previously 
only  in  far  more  expensive  and  elaborate  instruments, 
won  for  the  Type  304-H  immediate  and  wide 
acceptance  in  industry  and  research. 

Now  a  new  feature  is  added  to  the  Type  304-H,  an 
illuminated  calibrated  scale  to  facilitate  both  visual 
observation  and  measurement,  and  analysis  from 
photo-recordings. 

Study  the  specifications  below.  At  a  glance  they 
indicate  why  the  Type  304-H  is  the  most  versatile 
oscillograph  in  the  low  price  range  — why  it  has 
become  the  standard  of  performance  for  general- 
purpose  oscillography. 


$333®* 


Calhe4e-ray  Tube:  Type  5CP-A.  Acceleration,  3000 

volts. 

Y-oxif!  Deflection  factor:  Amplifier  at  full  gain,  0.028 
p-p  (0.01  rms)  v/in.  Direct,  50  p-p  (18  rms)  v/in.  ±20%. 
Frequency  retpente:  uniform  within  10%  to  100  kc.,  within 
50%  to  300  kc.  Input  Impedance:  to  amplifier,  2  meg.,  50  ggf; 
direa  (balanced),  4  meg.,  20  ggf;  (unbalanced)  2  meg.,  20  Mgf- 
X^xit:  Deflection  factor:  Amplifier  at  full  gain,  0.30 
p-p  (0.1  rms)  v/in.;  direa,  80  p-p  (26  rms)  v/in.  ±20%. 
Frequency  response:  uniform  within  10%  to  100  kc.,  within 
50%  to  300  kc.  Input  impedoiKe:  to  amplifier,  2  meg.,  50  ^gf; 
direa  (balanced),  4  meg.,  20  ggf;  (unbalanced)  2  meg.,  20  ggf. 

Linear  Time-late:  Both  driven  and  recurrent  sweeps 
variable  from  2  cps.  to  30  kc. 

Primary  power:  115/230  volts;  50-60  cps.;  100  watts. 
Calibrated  scale:  Illuminated,  with  front  panel  dimmer 

control. 

Line-frequency  test  signal:  0.5  rms  volts  at  power-line 
frequency,  available  at  front  panel.  Sawtooth  test  signal:  7.5 
volts  pe^  to  peak  at  frequency  of  time-base  generator. 

Sixe:  13 Vi"  h.;  83/4”  w.;  19V^”  d.;  50  lbs. 

OUMONT 


Instrument  Division,  Allen  B.  Du  Mont  Laboratories,  Inc.,  1500  Main  Ave.,  Clifton,  N.J. 
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^  •fce  New  H. 

**fceosf«f 


^  another 
Hardwick,  Kindle 
ten-strike! 


Instructions  to  our  engineering  deportment  were: 

“design  a  rheostat — completely  new  construction 
if  necessary — that  embodies  all  features 
essential  to  producing  a  rheostat  that  *can  take  it’ 

^  in  the  wide  industrial  field.” 

Thcv  did— and  this  is  it. 

1  •  Of  course  it  is  Irondcd  with  our  new  hlue-gray 
enamel  eoating-therino-shoek-proof— assuring 
greater  proteetion  under  most  rugged  ser\’ice— 
under  extremes  of  humidits-  and  abnormal  at- 
mospherie  conditions. 

I 

2*  Still  greater  safety  factor— more  resistant  to 
exeess  heat  and  shock. 

3«  Still  higher  terminal  strength. 

4*  New  trouble  free  construction— minimum 
number  of  parts— uniform  torcjue,  adjustable 
pressure,  smoother  electrical  control,  etc. 
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And  please  note;  this  new  11-50  is  designed  to  comply 
with  current  standards  of: 

( a )  Military  Specifications  J.\N-R-22. 

(b)  Underwriters’  Laboratories. 

(c)  R.T.M..\. 

(d)  N.E.M..\. 

Send  today  fur  our  new  bulletin,  containing 
additional  information. 


HARDWICK,  KINDLE,  INC. 

Rheostats  and  Resistors 


THE  NATIONAL  LOCK  WASHER  COMPANY 


Establiihad  1(66 


The  mark  of  auofity  tor 


NEWARK  S.  N.  J.,  U.SJL 


•or*  than  half  o  century 
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PURFOSf  pllLSfcJENEKATQit 


TYPICAL  1  MICROSECOND 
PULSE  INTO  SO-OHM  LOAD 


A*  0.02  fx$ec  rite  end 
decpy  time.  Mini* 
mum  overshoot. 


B*  SO  watt  peok  pow¬ 
er.  (SO  V.  to  so  1} 
load.) 

C*  Pulse  length  varia¬ 
ble  0.07  to  10 


SPECIFICATIONS 


PULSE  LENGTH;  Continuoutly  variable,  0.07  lo 
10  Direct  reoding  panel  control. 

PULSE  AMPLITUDE;  50  v.  into  50  0  load.  Pot.  & 
neg.  pulses.  100  v.  open  circuit. 

AMPLITUDE  CONTROL:  Continuous  control 
throughout  ronge.  50  db  in  10  db  steps. 
10  db  fine  adjuttment. 

INTERNAL  IMPEDANCE;  50  0  or  less. 

PULSE  SHAPE:  Rise  and  decoy  time  opprox.  0.02 
Msec.  (10y«  to  90%  amplitude.) 

REPETITION  RATE:  50  pps  to  5,000  pps.  Inter¬ 
nally  or  externally  controlled. 

SYNC  IN:  May  be  triggered  by  pot.  or  neg. 
pulse  of  5  V.  at  rates  up  to  5,000  pps. 

SYNC  OUT:  50  v.  into  200  0  load.  Approx.  2 
Asoc  long.  Approx.  0.25  Msec  rise  time. 

PULSE  DELAY:  Main  pulse  delayable  0  lo  100 
Msec  from  sync  output  pulse. 

PULSE  ADVANCE:  Main  pulse  can  be  advonced 
0  to  10  Mstc  from  sync  output  pulse. 

POWER  SUPPLY:  1 10/220  v.;  50/60  cps. 

SIZE:  Panel  10*A"  high,  19"  wide.  Depth  12". 

PRICE:  $550.00  f.o.b.  Palo  Alto. 


ACCURATE  PULSES  AT  END  OF 
LONG  TRANSMISSION  LINE 


Doto  Subject  to  Chon  go  Without  Notice 


HEWLETT-PACKARD  COMPANY 

2040A  Page  Mill  Rood  *  Polo  Alto,  California 
Export:  FRAZAR  &  HANSEN,  Ltd.,  301  Clay  St.,  San  FranciKo, 
Calif.,  U.  S.  A.  Offices:  New  York,  N.Y.  and  Los  Angeles,  Calif. 


June,  1952  — ELECTRONICS 


1 


JERSEY 


flying  saucers  again 

represen 

There  mu 
discs,  p 


No,  this  time  they’re  presto  Green  Label  discs . . . 

crossing  the  oceans  on  their  way  to  such 
foreign  p>orts  as  Ankara,  Genoa,  and  Johannesburg  . . . 

and  to  Mexico,  Colombia  and  Brazil. 
Every  week,  thousands  of  PRESTO  recording  discs  are  shippjed 
overseas,  despite  1).  S.  dollar 
^  shortages,  impMit  license  controls 

and  other  obstacles  in  the  path  of 
iaOgaa  l  ■  ■  %  foreign  trade.  In  one  week,  the  week 
of  February  28th,  M.  Simons  &  Son 
Company  (Presto’s  foreign 
representative)  shippted  nearly  23,000  discs  to  these 
[mints  around  the  world. 

There  must  be  a  reason  for  this  proven  preference  for 
PRESTO  discs,  particularly  in  the  face  of  increased  demands 
for  magnetic  tape.  The  reason  is  plain  to  us . . .  and  will 
be  to  you  when  you  use  presto  on  your  next  job. 
PRESTO  is  the  preferred  disc  because  it  is  manufactured 
by  the  highest  standards  in  the  industry  . . .  made 
in  the  world’s  most  modem  disc  plant . . . 
and  tested  for  maximum  performance. 


RICOROmO  CORPORATION 


Exaa*l  DivMaii;  2S  Worran  SItmI,  N«w  York  7.  N.  Y. 

Conoaioii  OivWon:  WOHor  R.  Dewnt,  ltd.,  Dotoinion  Squoro  lldg.,  ASonlrool 

WORLD'S  LARGEST  MANUFACTURER 
OF  PRECISION  RECORDING  EQUIPMENT  AND  DISCS 


COR  V  Ct  %  A  T  I  O  N 

EL  SEGUNDO 
CALIFORNIA 


Mf 


D-1224 

1/8"  diameter 
1/4"  length 
Potted  in  thermo¬ 
setting  compound 


D-1290 

RMS  applied  voltog*,  mox . 26  volts  p«r  coll 

Pook  invorso  voltogo . 60  volts  poc  coll 

RMS  input  curront,  max . 3.75  milliomporos 

DC  output  voltogo . 20  volts  por  coll 

Voltogo  drop  ot  full  lood . 1  volt  pof  coil 

DC  output  curront,  ovg . 1.5  milliomporos 

DC  output  curront,  pook . 20  milliomporos 

Mox.  surgo  curront . 80  milliomporos 

Rovorso  lookogo  ot  lOV  RMS  . . .  2.4  microomporos 
Rovorso  lookogo  ot  26V  RMS  ...  12  mkroomporos 

Proquoncy  mox.  CPS .  100  KC 

Also  ovoiloblo  in  7,  3  and  4*coll  Diodos. 


0-1224 

RAAS  oppliod  voltogo,  mox . 26  volts  por  coll 

Pook  invorso  voltogo  . 60  volts  por  colt 

RMS  input  curront,  mox .  500  microomporos 

DC  output  voltogo  . 20  volts  por  coll 

Voltogo  drop  at  full  lood .  I  volt  por  coll 

DC  output  curront,  ovg .  200  microomporos 

DC  output  curront,  pook . 2.6  milliomporos 

Mox.  surgo  curront .  10  milliomporos 

Rovorso  Lookogo  ot  10V  RMS  . . .  0.6  microomporo 
Rovorso  lookogo  ot  26V  RMS  ....  3  microomporos 

Proquoncy  mox.  CPS .  200  KC 

Also  cvoiloblo  in  2-con  Diodos. 


International 

RECTIFIER  CORPORATION 


D-1290 

5/32"  diameter 
9/32"  length 
Potted  in  thermo¬ 
setting  compound. 


GENERAL  OFFICES: 

■  1521  E.  Grand  Ave. 

El  Segundo,  Calif. 
Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE: 
205  W  Wacker  Dr. 
Franklin  2-3889 
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Multi-channel  - 
telegraph  Al  or 
telephone  A3. 


High  stability  (.003%)  under 
normal  operating 
^  conditions. 


Components 
conservatively 
rated.  CompleMy 
tropicalized. 


AER 
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Pm.  Off. 

ConaoltanU,  dcaignera  and  manufacturer*  of  atandard  or  apecial 
electronic.  mcteoroloRical  and  communication*  equipment 


COM 


Model  446  transmitter  operates  on  4 
crystal-controlled  frequencies  (plus  2 
closely  spaced  frequencies)  in  the  bartd 
2.5-13.5  Mcs  (1. 6-2.5  Mcs  available). 
Operates  on  one  frequency  at  a  time; 
channeling  time  2  seconds.  Carrier 
power  350  watts,  Al  or  A3  AM.  Sta¬ 
bility  .003%  using  CR-7  (or  HC-6U) 
crystals.  Operates  in  ambient  0^  to  + 
45“  C  using  mercury  rectiJiers;-35“ 
to  +  45“  C  using  gas  filled  rectifiers. 
Power  supply,  2O0-25O  wits,  50)60 
cycles,  single  phase.  Conservatively 
rated,  sturdily  constructed.  Complete 
technical  data  on  request. 


Here’s  the  ideal  geMrai-purpose  high- 
frequency  transmitter!  Model  446... 
4-channel,  6-frequency,  medium  power, 
high  stability.  Suitable  for  point-to- 
point  or  ground-to-air  communication. 
Can  be  remotely  located  from 


operating  position.  Co-axial  fitting  to 
accept  frequency  shift  signals. 


i 


experience 


Proven  performan^ 


MODEL  523  A  (illuttrated  above)  Solenoid  Wound,  Spring  Driven 
Relay — iuatained  operating  impulse,  immediate  switch  throw,  delayed 
time  cycle. 

In  this  model,  the  timer  is  wound  practically  instantaneously*  as  the 
control  circuit  is  energized,  and  the  switch  throws  over  immediately. 
The  time  delay  period  begins  when  the  control  circuit  is  broken,  but 
the  switch  remains  thrown  over  until  the  expiration  of  the  time  cycle. 
At  that  moment,  the  switch  returns  to  its  original  position.  The  unit  is 
then  ready  for  recycling  when  the  control  circuit  is  restored. 

Important  protective  feature!  If  the  circuit  is  restored  before  the  ex¬ 
piration  of  the  time  delay  period,  the  unit  instantaneously*  rewinds 
and  restores  the  total  time  delay  period  without  disturbing  the  thrown- 
over  position  of  the  switch.  No  matter  how  many  limes  the  control  cir- 
cuit  is  interrupted  for  lesser  durations  than  the  lime  delay  period,  this 
automatic  rewinding  of  the  unit  when  the  control  circuit  is  restored 
insures  the  expiration  of  the  full  time  delay  period  before  the  switch 
can  return  to  its  original  position. 

*/rom  .025  to  .10  lecond,  varying  tvith  coil  arrangement  and  loading 

OTHER  MARK-TIME  Time  Delay  Relays  are  available  for  sustained 
operating  impulse,  immediate  switch  throw,  immediate  time  cycle — 
sustained  operating  impulse,  delayed  switch  throw,  immediate  time 
cycle — momenUry  operating  impulse,  immediate  switch  throw,  de¬ 
layed  time  cycle. 


GENERAL  SPECIFICATIONS 

Th*  protetyp*  of  fhtt*  r«loyt  wpi  tkillfvlly  dt« 
signed  to  meet  U.  $.  Army  Air  Forces  specificotions 
for  on  exacting  speciol  opplicotion  during  World 
War  II,  and  hos  official  Army  Air  Force  opproval 
for  this  purpose. 

Operoting  Voltogo 

Coils  con  be  wound  for  operating  voltages  from 
6  to  220  volts,  A.C.  or  D.C. 

Operating  Current 

Momentary*  winding  load «  150  to  250  wotts; 
holding  lood— 1.5  to  2.5  watts,  depending  upon 
coil  arrangement  and  loading. 

*0uration  of  .025  to  .10  second,  varyifyg  with  coif 
errongement  ond  /ooding. 

Switch  Rating 

10  amperes,  30  volts  D.C.;  10  amperes,  125 
volts  A.C. 

Time  Delay  Intervals 

Delay  periods  may  bo  obtained  In  ranges  of  .25 
second  to  15  minutes,  os  specified. 

Switch  may  be  furnished  os  DPDT,  SPOT  or  SPST. 


RHODES,  INC.  HARTFORD  •  CONN.^ 


Writa  today  for  oar  oow  Catalog 
gMog  toll  loformatloH,  tpaeMteafieas 
oad  oporatlag  dotallt  of  all  MARK¬ 
TIME  Tlaio  Dolay  Rolays. 
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KARP  is  geared  for  all  types  of 


INDUSTRT'S  PARTNER 
IN  PRODUCTION 


KARP  METAL  PRODUCTS  CO.,  INC. 


SHEET  METAL 
FABRICATION 


Any  Ouontify 


Any  finisli 


To  large  and  small  manufacturers  alike,  the  Karp 
Blueprint  Man  is  the  symbol  of  traditional  excellence 
in  sheet  metal  fabrication  . . .  hallmark  of  highest 
quality  and  value  in  every  class  of  work,  from  the 
most  routine  to  the  most  exacting. 

Our  plant,  three  full  city  blocks  long,  is  equipped  with 
every  advanced  mechanical  facility  to  enhance  the 
superior  skills  of  our  craftsmen,  and  to  insure  speedy  and 
economical  production. 

Thousands  of  accumulated  dies  and  jigs  are  at  the  service 
of  our  customers,  to  save  them  the  time  and  expense 
of  special  dies.  We  do  all  types  of  welding,  including 
heliarc.  Aluminum  welding  is  handled  with  great  care 
and  precision.  Our  welders  and  equipment  are  certified 
by  the  U.  S.  Air  Force.  Painting  and  finishing  are  done 
in  dustproof,  water-washed  atmosphere. 


No  job  is  too  big  or 

Li 


too  small  to  merit  the  traditional 
excellence  for  which  our  craftsmanship 
is  known.  Write  for  data  book. 


Any  Mefa/ 


Any  Govgp 


Any  SiiR 


21$  63rd  STREET  •  BROOKLYN  20,  NEW  YORK 


1 


h 
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SINCE  1919 


yVVCALEX 

/^TMC 


CADf  MAfc*  PA’  0^1 


INSUIation 


crt  low  cost! 


•  LOW-LOSS  FROM  60  CYCLES/SECOND 

TO  24,000  MEGACYCLES/SECONO 

•  MAXIMUM  EFFICIENCY,  UTMOST 

ADAPTABILITY,  LOWEST  COST 

•  AVAILABLE  MOLDED  TO  PRACTICALLY 

ANY  SHAPE  OR  SIZE  WITH  OR  WITHOUT 

METAL  ELECTRODES  OR  INSERTS 


WiYCALEX  GRAUt^-. 
,,  1 
1 

*•>«/'"“  ,, 

*«.«t  operating 
..oleoptroflag**'"'*'^  ' 

.  «-  la  t*  he**” 

,Mcptian  %  'C  ' 

.1  lintof 


FCC  Approval  of  UHF  TV  has  introduceo  an  era  of  engineer¬ 
ing  and  manufacture  to  standards  seldom  before  attained  in 
mass  production.  Many  materials,  dielectrics  in  particular,  fail 
to  meet  these  more  critical  requirements.  MYCALEX  410  is 
one  exception.  This  dielectric  can  be  molded  to  close  tolerances 
with  or  without  metal  inserts— high  efficiency  to  well  over 
24,000  megacycles.  MYCALEX  410  can  be  molded  in  volume 
at  low  cost.  It  can  be  produced  to  closer  tolerances  than  higher 
priced  ceramics.  Electrically  and  mechanically,  MYCALEX  410 
is  the  ideal  dielectric  for  tube  sockets,  tuners,  condensers, 
switches,  coil  structures  and  many  other  UHF  components. 


MYCALIX  410  is  priced  conparabte 
to  mica-filled  phenolict.  loss  foclor 
is  only  .015  1  me.,  insulotion  resist¬ 
ance  10,000  megohms.  Fully  op- 
proved  os  Grade  1-4B  under  NJtLE.S. 
MN-1-10  'Insulating  AAoterials  Cer¬ 
amic,  lodio.  Class  L' 

MVCAUX  410X  is  low  in  cost  but 
insulating  properties  greatly  exceed 
those  of  general  purpose  phenolics. 
Loss  factor  is  only  one-fourth  that 
of  phenolics  (.053  at  1  me.)  but  cost 
is  comparable.  Insulation  resistance 
I0/X)0  megohms. 


MYCALEX  glass-bonded  mica  sockets  are 
injection  molded  to  extremely  close  toler¬ 
ance.  This  exclusive  process  affords  superior 
low-loss  properties,  exceptional  uniformity 
and  results  in  a  socket  of  comparable  quality 
but  greater  dimensiotul  accuracy  than  cera¬ 
mics — all  at  no  greater  cost  than  inferior 
phenolic  types.  These  sockets  are  available 
in  two  grades,  featuring  high  dielectric 
strength,  low  dielectric  loss,  high  arc  resist¬ 
ance  and  fully  meet  RTMA  standards. 

Write  For  Tuba  Seche:  Safe  Sheets 


Mycaibx  Corporation  of  Amerka 

Owntrt  of  'MYCALEX'  Patents  and  Trade-Marks 
bKgtm  ItNcn:  30  ROCKEFELLER  PI  AZA,  NEW  YORX  20  -  PM  I  tiMch  llficii:  CLIHON,  N.  J. 
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GERMANIUI 

DIODES 

help  shrink  field  radio! 
weight  from  14  pounds  toj 


Four  G-E  Diodes  in  the  new 
portable  radio-telephone! 


Miniaturiiation  also  cuts  portable 
radio-telepho^^^ht  in  half. 


IN  World  War  II,  the  back-pa^ 
weiehed  SO  Dounds.  a  tirins  load  foi 


Made  for  the  Signal  Corps  by 
RCA  and  Admiral  Corpora¬ 
tion,  the  AN  PRC-10  is 
the  latest  back-pack  radio 
set  for  armored,  artil¬ 
lery,  and  infantry  units. 
Discriminator  can  con¬ 
tains  2  G-E  diodes, 
type  1  N8I ,  selected 
for  small  size, 
long  life  and  re¬ 
liability  under 
adverse  condi-  ^ 

tions  of  military 
operation.  • 


.(.weighed  30  pounds,  a  tiring  load  for  a  s^ 
r  dier.  Careful  miniaturization,  employing  di¬ 

odes  wherever  possible,  has  trimmed  this 
bulk  to  15  pounds,  and  today's  radio  is 
stronger,  more  reliable  than  its  older  brother. 

•  A  pair  of  General  Electric  1N8I  diodes  in 
hermetically-sealed,  self-contained  cases  are 
of  vital  import^^^^  the  discriminator  as¬ 
sembly  of  the  AN/ P^^^built  for  the  U.  S. 

Signal  Corps.*  In  the  circu^l^diodes  make 
the  RF  signal  intelligible  and  iffl^Uain  bal¬ 
ance  at  all  times  over  the  normally  wI^h^- 
tary  re<]uirements  of  ambient  temperaturn^^^ 


•  This  improvement  represents  only  one  con¬ 
tribution  of  G-E  germanium  products  to 
military  applications  where  reductions  in 
space  and  weight  are  critically  needed. 

•  Our  application  engineers  are  prepared  to 
discuss  the  complete  G-E  diode  and  transis¬ 
tor  story  with  your  designers,  at  no  obliga¬ 
tion.  Write:  Central  Electric  Company, 
Electronics  Park,  Syracuse,  New  York. 

*iy  Vtililf  Eleciromict  C».,  Sewark,  S.  /.  ■ 


GENERAL  ^  ELECTRIC 
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what  qualities  do  you  need  in 
your  insulating  varnish?... 


FILM  TOUGHNESS 
BONDING  STRENGTH 
HEAT  STABILITY 
PENETRATIVE  ABILITY 
LONG  LIFE 

THERMAL  CONDUCTIVITY 
DIELECTRIC  STRENGTH 
DEEP  DRYING 
NON-SOFTENING 
OIL,  WATER,  ACID,  and 
ALKALI-RESISTANCE 
FUNGUS  RESISTANCE 
FILM  FLEXIBILITY 
CHEMICAL  STABILITY 
GOOD  BUILD-UP 


Chances  are  that  the  specific  properties  you 
need  to  meet  the  increasingly  severe  requirements 
of  smaller,  more  powerful  electrical  units  can  be  sup¬ 
plied  by  one  of  IMC’s  many  standard  varnishes. 

BUT ...  if  a  standard  varnish  doesn’t  fit  your 
particular  needs,  IMC  will  have  a  special  varnish 
formulated  to  meet  your  requirements. 

Two  of  the  largest,  most  experienced  manu- 
i  facturers  design  IMC’s  varnishes  not  only  to  provide 
I  greater  protection  but  to  compensate  for  weak- 
-  nesses  in  other  portions  of  the  insulating  system. 

For  impregnating  all  types  of  Class  A  or  B  in¬ 
sulated  equipment,  IMC  recommends  Pedigree  Var- 
t  nishes,  which  include  baking,  air-drying,  finishing. 


sealing,  and  sticking  varnishes  and  compounds. 

For  Class  H  electrical  units  which  require 
extreme  heat  resistance,  IMC  recommends  Dow- 
Corning  silicone  varnishes. 

Use  IMC  varnishes  for  your  motors,  coils, 
transformers,  and  other  electrical  equipment.  Ask 
yovir  nearest  IMC  office  for  literature  and  recom¬ 
mendations. 


FREE  BULLETINS 

Contain  product  infor¬ 
mation  and  complete 
technical  data.  Avail¬ 
able  on  request. 


DAYTON  7 
120  W.  S««nd  SI. 
PHon*  Michl9an  1391 
DETROIT  3 
Horry  R.  Brathan 
IS  lowranca  Ava. 
Phana  TOwntand  %  i577 

•MINNEAPOLIS  3 
H.  A.  Holdan,  lac. 
130t  Harmoa  Ploca 
Phaaa  Oanava  S3S3 


INSULATION 


MANUFACTURERS  CORPORATION 


CLEVELAND  14 


CHICAGO  6 

S6S  W  Washington  Blvd 
Phone 

CE  ntral  6-7330 


<0 
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CRITICAL 

PROTECTION 

ZONE 


RATED 

CAPACITY 


LLULk!r.L4Jbslb: 


peree  atIWE/  'Why  most  equ^ 

cnent  maaiAkuren  q)ecify  Hbinsmann 
Breakers.  With  Hkinemann,  the 
imtantaneous  trip  point  is  always  10  times 
the  rating  .  .  .  high  enough  to  allow 
harmless,  temporary  overloads;  yet  suffi¬ 
ciently  low  to  provide  absolute  protection. 

This  performance  in  the  critical  protection 
zone  is  far  in  excess  of  mere  approval 
tests  . . .  and  it  is  a  necessity  for  adequate 
protection  of  your  equipment  and  circuits. 


Circuit  Breakers  it  always  10  times  rated  capoc- 
ity.  It  never  changes. 


New  literature  tells  the  fads 

Send  for  your  copy  of  the  new,  in¬ 
formative  bulletin  entitled,  “What 
You  Should  Know  about  Circuit 
Breakers".  Heinemann  Electric 
Company,  97  Plum  Street, 
Trenton  2,  N.  J. 


TIME  DELAY  ZONE  provided  by  change  in 
magnetic  flux  caused  by  moveable  core.  Delay 
time  is  inversely  proportional  to  overload. 


RATED  LOAD  is  always  carried.  Heinemann 
Qrcuit  Breakers  are  fully  magnetic  . . .  employ 
no  thermal  elements,  thus  never  need  de-roting. 
They  are  unaffected  by  heat  or  cold. 


HBNtMANN  Cirev#  Br*ak»n...OM,  two  and  thnm  poh...10  imlliampt  le  100  omperM 
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High  Dielectric  Strength 
low  Power  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
light  Weight 
Tensile  Strength 
Abrasion  Resistance 
Good  Machinability 
Punchability 


Many  specific  iirojKTties  and  coinltinaiioiis  of  pioju  r- 
tics— to  suit  the  exact  reqiiireinents  of  your  pKHiiut  — 
arc  built  into  I.amicoid.  I  his  themiosettiiifr  laminated 
jilastic  (made  with  such  fillers  as  jrlass,  n\lou.  fabric, 
j)a|KT,  etc.,  with  a  variety  of  svnihelic  resins)  has  solved 
the  |>roblem  of  material  shorta<res  in  many  fields. 

l..\Mic;<)ii)  may  be  the  answer  lo  the  mechanical,  struc¬ 
tural  and  insiilatin^  needs  of  yoi/t  application.  Hc  ie  .ne 
just  a  few  of  its  many  uses;  dials,  antenna  parts,  coil 


lorms,  tube  socket  suppirts,  panels,  motor  and  trans¬ 
former  jiarts,  switch  gear  and  relay  parts. 

'lake  advantage  of  the  versatility  ol  Lamic:oid;  put  it 
to  work  for  you.  I.amic.oiii  is  supplied  in  standard  sheets, 
kkIs  and  tubes,  or  liiliricaietl  into  parts  to  your  s|K'cili- 
cations.  Whatever  your  electrical  insulation  problem 
mav  be,  let  ns  put  our  58  years  of  ex[K-rience  at  your 
tlis|K)sal.  For  a  prompt  cpiotation,  send  blueprints  or 
spec  ifications. 


«  Schenectady  1,  New  York 

Offices  in  Princi f>al  Cities 

lAMICOlO  (lamiirattd  Plottic)  •  MICANITE  (Buill-up  Mica)  •  EMPIRE  ’  (Vornithad  Fabrin  and  Papar)  •  FAIRICATED  MICA 
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I  fiioniNCT  tNirr  kitiis 
MASTtt  OICIllATOat  •  •IVIltlTT  IICIIVIIS 

riiQuiNCT  SNirr  coNvitriit  •  muiti-chamhii  toni  systims 

TONI  KITIIt  •  OIMOOUlATOIt  •  IftOlO  MUlTiriEI  STSTIMI 
MOHITOIS  •  TONI  lllTllt  •  IINI  AMrilllltS 


Po<e  Seff‘er$  in  Ouo/ify 
C  o  m  m  u  n  I  c  a  Mo  n  Equipment 


Nmirursm  Ibimo  Compahhj.  ■,...  mill 
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measure 


1  millivolt  to  1000  volts 


15  cycles  to  6  megacycles 


accuracy  of . . , 

3%  to  3 


When  used  without  probe,  sensitivity 
is  increased  to  100  MICROVOLTS  but 
impedance  is  reduced  to  25  mmfds 
ond  1  megohm 


Fwafuring  customary  Ballantine 

SENSITIVITY  -  ACCURACY  -  STABILITY 


•  Same  accuracy  at  ALL  points  on 
a  logarithmic  voltage  scale  and 
a  uniform  DB  scale. 

•  Only  ONE  voltage  scale  to  read 
with  decade  range  switching. 

•  No  “tairnover”  discrepancy  on  un- 
symmetrical  waves. 

•  Easy-to-use  probe  with  self¬ 
holding  connector  tip  and  unique 
supix>rting  clamp. 

•  Lx)w  impedance  ground  return  pro¬ 
vided  by  supporting  clamp. 

•  Stabilized  by  generous  use  of 
negative  feedback. 

•  Provides  a  60  DB  amplifier  flat 
within  1  DB  from  50  cycles  to  6  MC. 


Specifications  on  other  Ballantine  Electronic  Voltmeters 


ACCURACY 


1/2  mog.  shuntod 
by  30  mmfds. 


2%  up  to  100  KC 
3%  obey*  100  KC 


10  to  150,000  cydos 


2  mogs.  shuntod  by 
8  mmfds.  on  high 
rongosand  1 5  mmfds. 
on  low  rongot 


3%  from 

5  to  100,000  cydos; 
5%  olsowhoro 


3028 

Bottory 
I  Oporotod 


100  microvolts  to 
100  volts 


Moosuros  poak  vol* 
uos  of  pulsos  as 
short  os  3  micro* 
seconds  with  a  ropo- 
tition  rate  os  low  as 
20  per  soc.  Alto 
moosuros  poak  vol- 

from  10  to  150,000 
ep*. 


Some  os 
Model  3028 


3%  on  sine  wovos 
5%  on  pulses 


10  cydos  to 
2  mogocycles 


Mod^3?28 


Wrilt  for  catalog  for  more  mformalion 
about  this  and  other  BALLANTI NE 
aJtmeters,  amplifiers,  and  accessories. 
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Keynoting  sound  design  features  and  simplicity  in  construction, 
the  new  Radio  Receptor  Germanium  Diodes  will  give  a  maximum 
of  trouble-free  operation  even  under  the  most  adverse  conditions. 

Normally  in  diodes  such  as  these,  one  side  of  the  germanium 
wafer  is  plated  so  that  it  may  be  soldered  to  the  base  . . .  but  Radio 
Receptor’s  improved  production  methods  make  it  possible  to  omit 
plating,  thus  eliminating  possible  flaking  and  improving  quality. 


ACTUAL  SIZE 


I  *M«f 

..  Uract  It 

Waftr  I*  Ml 


HI  rartr  MtMi  M 
tt*  v«Ut«  ftr 
ilrttf  (trtitMil 


MStIt*  wit  tft 


The  distinctive  tapered  shape  of  the  glass-hlled 
phenolic  cartridge  body  indicates  the  direction  of 
current  flow,  while  the  hexagon  form  assures  ease 
of  handling  —  Prevents  rolling,  especially  when 
the  leads  are  cut  off  to  permit  mounting  the  diode 
in  clips. 

Submit  your  germanium  diode  application 
problems  to  us  ...  .  We’ll  be  glad  to  make  rec¬ 
ommendations  without  obligation! 


INU  I  4.1  I  —  I  O.OM  I 
INM  MlnlHHM  DCcurrMt  lil44MCr«ctll4r  It  IOC  ^4 


JAN  locronl  MoOlai. 


lAnriK  kali  wm  rKlIlaO  lurrtiit  it  M  CPt  ••4  IS*  C.  Conolt  m  Iw 
rolioM  ct  •Uw  CMOIIKlIt. 


Germanium  Transistors  are  coming! 

.  .  .  WATCH  FOR  OUR  ANNOUNCEMENT  SOON 


RADIO  RECEPTOR  COMPANY,  INC. 


Siace  1922  ia  Radio  aad  EIccIroaies 
Salts  Otpt.-.  2SI  W.  IMi  St.,  Ntw  Ytrii  II,  N.  V.  •  Ftcttry:  14  N.  Mi  St.,  IrttUyn  11,  N.  V 
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f  synchronous 
’  Motor  Driven 


ingle  cycle  cinc^ 
^cycling  opplicofons 


for  sii 

continuous  i 


INDUSTRIAL  TIMER  CORPORATION 


These  Industrial  Timer  Corporation  timers  pro¬ 
vide  accurate  and  highly  dependable  instruments  for 
control  of  a  single  operation  or  multiple  operations 
(simultaneously  or  in  sequence). 

OUTSTANDING  FEATURES  ARE: 

(1)  the  wide  range  of  over-all  time  cycles  obtainable 
from  any  one  model; 

(2)  the  ease  with  which  over-all  time  cycles  can  be 
changed; 

(3}  the  simplicity  with  which  individual  cams  can  he 
adjusted  for  ON  and  OFF  periods,  and  positioned  in 
specific  timing  sequence. 


Saries  CM  CAM  RECYCLING  TIMERS 

The  Series  CM  Cam  Recycling  Timer  repeats  a  definite 
electrical  ON  and  OFF  time  cycle  continuously.  The  cam 
is  coupled  to  the  motor  by  means  of  a  simple  gear  and 
rack  assembly — and  the  over-all  time  cycle  can  be  easily 
changed  by  substituting  gear  racks.  (Bulletin  33) 

Sarits  MC  MULTI-CAM  TIMERS 

The  Series  MC  Timer  is  identical  to  the  CM  Timer,  but 
operates  2  to  6  circuits.  All  cams  are  mounted  on  a 
single  shaft,  which  assures  a  common  time  cycle  for  all 
circuits.  Each  cam,  however,  is  independently  adjustable 
for  a  specific  timing  sequence.  (Bulletin  34) 

Saries  RA  SINGLE  aCLE  CAM  TIMERS 

The  Series  RA  Timer  provides  a  single  time  cycle  upon 
being  actuated  electrically  from  remote  control.  A  pawl 
on  the  cam  eliminates  necessity  for  prolonged  closing 
of  relay  switch  when  starting.  (Bulletin  33) 

Series  RC  SINGLE  CYCLE  MULTI-CAM  TIMERS 

The  RC  is  identical  to  the  RA,  but  operates  from  I  to  6 
additional  circuits.  Thus  it  provides  all  the  features  of 
the  Series  MC  Timer,  plus  the  single  cycle  control 
afforded  by  the  RA.  (Bulletin  33) 

S«iid  «i  tp^cMcaflonti  ond  w«  $kotl  mofc*  r«cofiiiii*iidaffMt 
••  yovr  poHUtil9r  iiifl«flNt  mm#  if  pm 

MANUFACTURERS  OF  THESE  AND  OTHER  TIMERS  AND 
CONTROLS  FOR  INDUSTRY—  Time  Delay  Timers  •  Manuol 
Set  Timers  *  Tondem  Automatic  Recycling  Timers  *  Running 
Time  Meters  •  Instontaneous  Reset  Timers 
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SPACESAVER 
DUAL-SHAFT  CONTROLS 


Tiny  Stackpole  Type  LK  Controls  in  dual¬ 
shaft*  designs,  with  or  without  line  switches, 
handle  ample  power  in  minimum  space  for 
TV'  receivers,  auto  radio  and  other  equip¬ 
ment.  A  variety  of  standard  curve,  tap,  switch 
and  shaft  specifications  is  available. 

i* ms  TyPt  I.X) 


OUT-OF-THE-ORDINARY  CONTROLS 


As  long-time  producers  of  resistance  units,  small 
switches,  plus  molded  carhon-graphite  and  metal 
powder  specialties,  Stackpole  offers  unsurpassed  [ 
facilities  for  the  design  and  production  of  special-^ 
purpose  variable  resistance  units.  i 

RATED  ii  WATT-ONLY  IN  DIAMETErI 

Extremely  quiet,  stable  under  wide  humidity  varia-l 
tions  and  built  for  long  life,  these  little  Stackpole! 
LK  ('ontrols  dissipate  a  full  .9  watt  under  normal) 
TV'  or  similar  use.  S.I’.S.T.  or  D.P.S.T.  line] 
switches  available.  i 

A  CONTROL  FOR  HEAVIER  DUTY ! 

Only  slightly  larger  than  the  smallest  | 
Stackpole  controls,  these  popular  Type  LP  1 
units  are  conservatively  rated  at  .6  watti 
for  the  average  application.  Standard  con-| 
struction  includes  gold-plated  ring  spring| 


^  WRITE  FOR  CATALOG  RC-8 

jor  full  details  on  Stackpole  Variable 
Resistors  and  other  electronic  components. 

E/aefrome  Compoiranfs  Division 

STACKPOLE  CARBON  COMPANY 

St.  Marys,  Pa. 
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LAPP  TUBE  SUPPORTS 

for  mounting 
forced-air-cooled  tubes 

Now  available  as  a  standardized  line,  these  Lapp 
insulated  sup|jorts  for  mounting  foreed-air-cooled 
tubes  faeilitate  design  of  transmitter  and  other 
high-power  eireiiits.  They  are  simple,  rompaet  and 
efTieient.  For  high  freqiieney  tulM's  they  are  avail¬ 
able  either  in  Lapp  porcelain  or  Lapp  steatite;  for 
standard  broadcast  frequencies  in  I,app  porcelain. 

^  KITK  for  specification  sheets.  Radio  Specialties 
Division,  Lapp  Insulator  Co.,  Inc.,  I^e  Roy,  \.Y. 


[LaipB 
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-then  the 


type  275 
voltage^anding  wave 

ratio  amplifier  is  your  solurion 


#  A.G.C.  maintains^ 
output  constant  within 
±  Vi  db  for  0  ±  3 
db  variation  in  the  r-f 
source. 


0  Wide  VSWR  ranges 
of  1:1.3,  1:3,  3:10, 
10:30,  and  30:100. 


•  High  sensitivity— 1 .0 
microvolts  input  for  full 
scale  deflection. 


#  Input  circuit  —  Pro¬ 
vides  for  either  crystal 
or  bolometer  opero- 
tion. 


9low  input  noise 
level  of  0.03  micro- 
volts. 


Type  275  Amplifier  ta  a  high  gain  linear  audio  an^lifier 
designed  to  accurately  indicate  voltage  trending  wave  ratioe. 
The  application  of  expansion  circuit  techniques 
provides  a  full  scale  deflection  of  1 : 1.3.  This  means 
greater  accuracy  for  low  VSWR  measurements. 

The  unit  may  be  operated  as  either  a  broadband  amplifier 
over  the  range  of  300  to  3000  cpa.  or  as  a  narrow 
baud  amplifier  at  500, 1000,  smd  1300  c.pa.  The  square 
law  meter,  calibrated  to  read  directly  in  db,  and  the 
high  voltaic  gain  of  140  db  make  this  amplifier 
particularly  suitable  for  microwave  attenuation 
measurements  with  a  bolometer  r-f  detector. 

Inquiries  invited — address  Dept  B6. 


a  MVELOPMniT  CPIMPANY-Im 

S3  JOHNSON  ST.,  BROOKLYN  1.  NEW  YORK 
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PERMANENT  MAGNETS 


All  mpterlah  •  •  •  all  sizes  •  •  •  all  shapes  •  •  • 

Look  to  INDIANA  for  quality  p>crmanent  magnets  —  for  skill 
in  manufacture  —  for  cost-cutting  engineering  aid.  Strict  sup>er- 
vision  in  every  step  of  production  is  your  assurance  of  exact 
magnetic  and  mechanical  characteristics. 


Cemplete  Engineering  Service 

Indiana  offers  a  complete  engineering  service  to  help  select 
the  best  (jermanent  magnet  for  your  application.  Backed  by 
years  of  research  and  exjjerience  gained  in  the  development 
of  thousands  of  magnetic  designs,  Indiana  engineers  have  the 
“know-how”  to  select  the  best  p>ermanent  magnet  material 
and  to  properly  design  the  magnet.  This  service  involves  no 
obligation  on  your  part. 


Sales  Offices  Coast  te  Coast 

Boston  1$,  Mass.,  Park  Soaro  BirtMInt  Now  York  17,  Now  York,  51  East  42nd  St. 

CMcafo  2,  IB.,  6  North  Michifan  hnnoo  Phlladolphla  7,  Pa.,  Rul  EstatoTrust  Bld|. 

Clonland  14,  Ohio,  Hlppodromo  BiriMinf  Rocliostor4,NawYork,SlbloyToworBldt. 
Los  Anfolos  IS,  Calif.,  1151  S.  Broadway 


24  Hour  Service 

ON  CATALOG  MAGNETS 
Writ*  for  this  hondy  reference  book  full  of 
detailed  permanent  magnet  information.  Ask 
for  Catalog  No.  1 1 -A4. 

MATERIALS 

Indiana's  wide  variety  of  magnet  alloys 
permits  precise  selection. 

HYFLUX  Alnico  V  Cunico 

Cast  Alnico  Chrome  Steel 

Sintered  Alnico  Cobalt  Steel 

Cunife  Tungsten  Steel 

FOR  ALL  APPLICATIONS 

Indiana  Permanent  Magnets  provide  uniform 
high  energy  for: 

RADAR  MAGNETRONS 
All  types  and  sizes,  horns,  "U’s"  and  "E‘s‘‘. 
Indiana  quality  insures  a  strong,  uniform 
magnetic  field. 

LOUDSPEAKER  MAGNETS 

Indiana  Hyflux  Alnico  V  speaker  magnets 
offer  a  guaranteed  energy  product  of  SVa 
million  BHmax  as  contrasted  with  an  industiy 
minimum  of  4V^  million. 

MAGNETS  FOR  METERS, 
INSTRUMENTS  AND  CONTROLS 

A  complete  variety  for  ammeters,  indicating 
instruments,  galvanometers,  switches,  etc. 

TV  FOCUS  COIL  MAGNETS 
All  types  and  sizes  of  segmented  rings,  thin 
wall  rings,  etc.  for  focus  coils,  ion  traps  and 
centering  devices. 

MAGNETS  FOR  MOTORS. 
GENERATORS  AND  MAGNETOS 

Rotors  and  assemblies  in  all  grades  of  Alnico. 

SEPARATOR  MAGNETS 

Magnets  for  all  types  of  industrial  processing 

.  .  .  from  pulley  separators  to  can-making 

machinery. 


INDIANA 

PERMANENT 

MAGNETS 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 

INDIANA  •  •  •  Salat  Officat  Coast  to  Coast 
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NEW,  1 0  Me  Wide  Band  Oscilloscope 


for  precise,  quantitative  studies  of  pulse 
waveforms,  transients  and  other  high  or 
low  speed  electrical  phenomena 


Advances  in  elearonics  have  placed  greater 
demands  on  the  time,  frequency,  and 
amplitude  measuring  capabilities  of  labo¬ 
ratory  oscilloscopes.  LABORATORY  FOR 
ELECTRONICS,  INC.,  recognizing  the 
ever-increasing  requirements  of  the  rapidly  expanding  electronics 
industry,  and  using  specifications  set  forth  by  elearonic 
engineers,  has  developed  the  Model  401  oscilloscope  to  provide 
the  features  and  conveniences  required  in  a  medium  price, 
general  purpose  instrument. 


y-Axis 

Defleaion  Sensitivity  —  1 5  millivolts 
peak  -  to  ■  peak/cm 
Frequency  Response  — DC  to  lOMc 
Transient  Response  —  Rise  Time  — 
0.033  microseconds 
Signal  Delay— 0.25  microseconds 
Input  line  terminations  — 52,  72,  or 
93  ohms,  or  no  termination,  for 
either  AC  or  DC  input 
Calibrating  Voltage  — 60  cycle 
square  wave. 

Input  Imp.  —  1  megohm,  30  mmf. 


-  SPECIFICATIONS  — 

X-Axis 

Sweep  Range  —  0.01  sec/cm  to  0.1 
microseconds/cm 

Delay  Sweep  Range— 5-5000  micro¬ 
seconds  in  three  ranges  —  contin¬ 
uously  adjustable 

Triggers  —  Internal  or  External,  -f- 
and  — ,  or  60  cycles,  or  delayed 
trigger  outputs  are  available  at 
suitable  binding  posts. 

Built-in  trigger  generator  for  trigger¬ 
ing  external  circuits  and  sweeps. 


H  rite  for  full  color  booklet  with  complete  information. 


General 

Low  capacity  probe 
Funaionally  colored  control  knobs 
conveniently  grouped 
Folding  stand  for  better  viewing 
Adjustable  scale  lighting 
Facilities  for  mounting  oscilloscope 
cameras 

Dimensions  —  1 2  "  wide,  1 5"  high, 

19"  deep 
Weight  — 55  lbs. 

Price  — $895.  F.  O.  B.,  Boston 


75  PITTS  STREET  BOSTON  u,  MASS. 
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//V'  TUBULAfi  CAPAOTOfiS/ 


'V?>' 


ShoHn  here  are  9  good  reasons  why  it  pays 
to  standardize  on  Comell-Dubilier  tubular  capacitors, 

right  down  the  line.  Write  today  for  engineering 
bulletins  on  the  types  in  which  you  are  most  interested. 
Dept.  K-62,  Cornell-Dubilier  Electric  Corp., 

South  Plainfield,  N.  J. 


‘  «Jr 


. . 


I  SOUTH  ^LAINrilLO.  N. 
C  MASS.:  PSOVIOtNCC 
•  C.:  AND  SUSSIOiARV.  T 


S  NtW  SCOrOHO  WOACISTCM,  ANI 
I.:  INOIANAAOLIS.  tND.:  ruOUA' 
:  AAOIART  CORA  .  CLCVCtANO  OHM 
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Name  your  needs  in  terminal  boards 
•  •  •  we'ff  meet  them  accurately 


The  rigid  specifications  of  govern¬ 
ment  agencies  and  the  armed  forces 
need  poee  no  problem  to  you.  C.T.C. 
is  in  an  excellent  position  to  handle 
government  sub-contracts  for  elec¬ 
tronic  parts  and  assemblies. 

Our  Custom  Engineering  Service 
is  constantly  supplying  special  ter¬ 
minal  boar^  to  the  top  names  in 
electronics.  These  boards  are  built 
to  severe  government  specifications, 
are  fabricated  of  certified  materials 
to  fit  the  job.  Among  the  specifica¬ 
tions  involved  are:  MIL-P-3115A, 
MIL-P-16037,  MIL-P-15035A, 
MIL-P-15047,  MIL-P-997A. 

Boards  can  be  made  of  cloth, 
paper,  nylon  or  glass  laminates 
(phenolic,  melamine  or  silicone 
resin),  and  can  be  lacquered  or 
varnished  to  specifications:  JAN- 
C*173  and  JAN-T-152.  Lettering 

ELECTRONICS -7um,  >9S2 


and  numbering  is  done  by  rubber 
stamping,  silk  screening,  hot  stamp¬ 
ing,  engraving.  Inks  used  in  rubb^ 
stamping  contain  anti-fungus  and 
fluorescent  additives. 

Terminals,  feed-throughs,  mount¬ 
ing  hardware  and  all  other  terminal 
board  fixtures  meet  all  applicable 
government  specifications. 

Standard  "All  Set’*  Boards, 
scribed  for  easy  separation,  for  the 
assembly  line  and  laboratory  are 


available  in  cotton  fabric  phenolic 
per  specification  MIL-P-15035A  and 
in  nylon  phenolic  per  MIL-P- 
15047A. 

For  complete  information  write: 
Cambridge  Thermionic  Corpora¬ 
tion,  437  Concord  Avenue,  Cam¬ 
bridge  38,  Mass.  West  Coast  manu¬ 
facturers,  contact:  E.  V.  Roberts, 
5068  W.  Washington  Blvd.,  Los 
Angeles  16,  or  988 

Market  Street,  San 

Francisco,  Cal. 


CAMBRIDGE  THERMIONIC 
CORPORATION 

custom  or  stan  components 

Xew  ealalag!  Sead  far  yaar  eapy  aaw. 
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Duplicating  densities  of  precise  radiographs  over  pro¬ 
longed  periods  denunds  exacting  control  of  milliamperage 
through  the  X-ray  tube.  This  means  filament  tempierature 
must  be  accurately  set. 

That  is  why  the  absolute  balance  of  thermal  characteristics 
of  Ward  Leonard  resistors  is  of  utmost  importance  to  the 
Picker  X-Ray  Corporation. 

The  only  way  to  be  sure  that  all  resistor  components  will 
react  the  same  to  changes  in  temperatures  is  to  balance  their 
thermal  characteristics.  In  this  way,  there  is  no  loosening,  no 
failure,  due  to  unbalance.  Heat  affects  all  parts  the  same  way, 
which,  in  turn,  means  longer  life,  stable  performance. 

This  stability  in  the  presence  of  thermal  shock  is  one  of  the 
major  reasons  the  Picker  X-Ray  Corporation  uses  Ward 
Leonard  stripohm  resistors  in  their  V-12,  200  milliampere, 
100  PKV  X-ray  controls. 

The  performance  of  vitrohm  wire-wound  resistors,  rheo¬ 
stats,  and  other  electric  controls  under  the  severest  operating 
conditions  is  proof  of  their  complete  dependability. 

For  correct,  accurate  current  control,  specify  Ward  Leonard 
VITROHM  Resistors. 


WARD  LEONARD 

ELECTRIC  COMPANY 


MOUNT  VERNON,  NEW  YORK 

€4<UC'-  E  ^itOU/ttcC  1^92. 
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Picker  X-Ray  Corporation 

"For  accurate  duplication 
of  X-ray  densities  their 
resistors  must  be  stable^^ 

Bays  O.  N.  Jones,  The  Ambos'jones  Company,  Cleveland,  Ohio, 
representative  for  Ward  Leonard  Electric  Company 
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DISTRICT  OFFICES 
AND  REPRESENTATIVES 


(.  I.  ■•ftn  wni  IsmcMw 
(wlinf  Elwirk  U. 
km<  1.  IliilHaMlli  t  (*. 
Wmi  lHMr4  ElMtrk  b. 


CkUof*  4,  IHIii«4t 


OiKlaiiaM  t,  OM* 


Catkin  ChritH,  Taiat 


IftMi-Irailif  (a.,  lac. 


War4  laaaard  Elacirk  (a. 


TMMINAU  ARE  SPOT  WELDED  (O  Siripohm 
cores  by  Frances  Baxter  who  has  been  with 
the  company  10  years. 


LIMIT  BRIDGE  FOR  TESTING  resistance  accu¬ 
racy  of  Stripohm  resistors  is  operated  by 
Theresa  Coltura  (foreground). 


Iiaaca-Irsclif  (a.,  lac. 
Maacy  E.  lattic  (a. 

Mm  t.  faCiyiatR 
Wac4  liiaarS  Elactrk  Ca. 


Wars  laaaaiS  Elacirk  ta. 


Elactraa  Eafiaaaciaf  (a. 
Wars  laaaarS  Elacirk  (a. 


PhlloclalRliki  1,  Po. 
PtlHburyk  U,  Pa. 
■aoaaka,  Vlrflala 
■ackasfar  7,  N.  T. 


Wars  laaaarS  Elacirk  Ca. 


Iraaca-lracky  (a.,  lac. 


VITREOUS  ENAMEL  being  frilled  is  poured 
white  hot  into  a  cold  bath  to  break  up 
the  mass  into  small  particles. 


KATHERINE  GRl'NENTHAL  (foreground),  27 
years  at  Ward  Leonard,  is  winding  special 
alloy  resistance  wire  on  Stripohm  cores. 


NartkaaUaia  4|aacias,  lac. 
(aatral  tisliaa  ERalpaiaal  Ca. 
EaSaral  Ea|iaaria|  Ca.,  lac. 


From  Raw  Material  to  Finished  Product 


Ward  Leonard  VITROHM  Resistor  Quality 
Is  Carefully  Controlled 


The  dependable  performance  of 
VITROHM  resistors  in  actual  operation  is 
the  result  of  Ward  Leonard's  unified 
manufacture. 

Design  and  construction  are  based  on 
specialized  experience.  Quality  is  care¬ 
fully  guarded  by  Ward  Leonard  engi¬ 
neers,  chemisu,  and  technicians. 

All  components  of  vitrohm  resistors 
are  made  by  Ward  Leonard.  Vitreous 


enamel  coating  and  ceramic  cores  are 
formulated  in  the  plant,  wire  is  drawn 
to  Ward  Leonard’s  specifications. 

You  can  be  sure  of  uniform  quality 
by  buying  your  resistors  from  the  one 
manufacturer  who  manufactures,  not 
just  assembles,  all  the  components  that 
go  into  resistors. 

Before  you  buy  or  specify  resistors, 
be  sure  to  call  in  Ward  Leonard. 


CANADA 

Utm.  I.  M.  Eieur,  IM. 
HMItax,  M.  f.  I.  R.  EitMi,  IM. 
MkiilTiRl  IS,  P.  0.  I.  H.  Erttw,  IM. 
TarMr*  1,  om.  I.  R.  Eraw.  IM. 
Vmcmvw,  R.  C  I.  R.  Fnwi,  LM. 
Vnimipat,  Mrr.  I.  R.  FitMr,  114. 

EXPORT 

Hew  Terh  4,  N.  T.  I  M.  Awkna,  Ik. 
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to  equip  any  TV  receiver  for  all  UHF  channels 


TJie  Mallory  I’HF  ronverler  permits  the  tuning  of  all  I  HF  ehannels 
...by  any  T\  reeeiver  .  .  .  with  no  saerifiee  of  VHF  reception, 
(lonneelitin  to  the  receiver  involves  only  the  antenna  leads  and  power 
line — no  internal  adjustments  or  changes  in  the  receiver  are  required. 

The  principal  components — as  well  as  the  complete  converter  assem¬ 
bly — are  being  made  available  in  a  five  point  program  designed  to 
meet  the  ne»-ds  of  any  television  set  manufacturer  .  .  . 

1.  The  THF  tuner  elements  are  available  to  manufac¬ 
turers  planning  to  build  their  own  LHF  converters. 

2.  The  Mallory  chassis,  without  dial  or  cabinet,  is  avail¬ 
able  to  manufacturers  preferring  to  market  the  con- 
\erter  in  a  cabinet  of  their  own  design. 

3.  The  complete  Mallory  converter  can  he  supplied  with 
the  set  manufacturer's  own  label. 

4.  The  set  manufacturer  may  recommend  to  his  distrib¬ 
utors  that  they  buy  the  complete  converter  directly 
from  Mallory. 

5.  The  converter  is  available  through  Mallory  distributors 
for  manufacturers  who  prefer  not  to  participate  in  the 
marketing,  but  who  want  a  reliable  source  of  supply 
for  their  dealers. 

Complete  technical  details  are  available  for  prompt  mailing.  Con¬ 
verters  are  also  available,  for  your  inspection  and  test. 


Mallory  LHF  Tuner 
for  present  reeeivers 

The  Mall.  >ry  niF  tuner  ser\es  mil 
only  as  the  heart  .if  the  con\erler 
hut  is  also  available  in  a  front  end 
assetnblv  — readv  for  building  into 
current  T\  receisers  as  an  auxiliary 
tuner  for  I  IIF  channels. 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 

ElecIromaclMinical  — Resistors  *  Switches  •Television  Tuners  •  Vibrators 
Electrochemical — Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical— Contacts*SpecialAAeta Is  and  Ceramics*  Welding  Materials 
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►  STAFF  .  .  .  Donald  G.  Fink 
has  joined  the  Philco  Corporation 
as  Co-Director  of  Research-Opera¬ 
tions,  an  extremely  important  post 
in  this  industry  of  ours  that  he 
is  so  very  well  equipped  to  serve. 
Mr.  Fink  has  been  Editor  of  Elec¬ 
tronics  since  1046.  Effective  June 
1,  the  title  of  Editorial  Director 
of  the  magazine  is  assumed  by 
Keith  Henney,  who  needs  no  intro¬ 
duction  here.  Mr.  Henney  produced 
the  first  issue  of  Electronics  in 
April  1930,  served  as  its  Editor 
from  1935  to  1946  and  has  been 
continuously  associated  with  the 
publication  since  its  inception. 

Effective  June  1,  W.  W.  MacDon¬ 
ald  advances  from  the  position  of 
Managing  Editor  of  Electronics 
to  that  of  Executive  Editor.  In 
his  new  capacity  he  will  be  respon¬ 
sible  for  the  editorial  staff  and 
for  the  production  of  the  magazine 
and  will  work  with  Mr.  Henney  in 
the  development  of  the  publica¬ 
tion's  long-range  policies. 

Mr.  MacDonald  joined  the  Mc¬ 
Graw-Hill  Publishing  Company  in 
1926.  He  became  a  member  of 
Electronics’  staff  in  1941  and  was 
appointed  Managing  Editor  in  1944. 
During  World  War  II,  at  such 
times  as  Keith  Henney  and  Donald 
G.  Fink  were  absent  on  govern¬ 
ment  assignments,  he  had  full 
responsibility  for  the  editorial  op¬ 
erations  of  the  magazine. 


CROSS 

TALK 

No  editorial  policy  changes  are 
contemplated.  The  still-expanding 
staff  will  continue  to  deliver  to 
readers  the  kind  of  fare  that  has 
made  Electronics  the  outstanding 
leader  in  its  field. 

►SCATTER  .  .  .  Reviewed  in 
this  issue  (p  102)  is  a  report  on 
work  by  the  Bureau  of  Standards, 
Collins  Radio  Company  and  M.I.T., 
which  led  to  the  discovery  of  a 
new  mode  of  vhf  propagation,  by 
scattering  from  turbulence  in  the 
ionosphere.  Using  high  power  (23 
kw),  a  station  operating  on  49.8 
me  in  Cedar  Rapids.  Iowa,  has  been 
copied  with  unheard  of  consistency 
in  Sterling,  Virginia,  775  miles 
away,  with  field  strengths  sufficient 
for  reliable  radiotelegraph  commu¬ 
nication.  The  report  makes  no 
assessment  of  the  practical  appli¬ 
cations  of  this  discovery,  .so  we  are 
free  to  guess  away  at  length. 

First  off,  this  appears  to  us  to 
be  the  most  consistent  type  of  radio 
communication  now  known  over 
distances  of  the  order  of  1,000  miles 
(it  runs  right  through  Dellinger 
fadeouts).  Secondly,  this  research 
reveals  that  really  long-distance  re¬ 
laying,  including  jumps  over  the 
largest  over-water  hops  likely  to 
be  encountered  anywhere  between 
the  continents,  can  be  accomplished 
on  very -high  -  frequencies,  with 
bandwidth  limited  only  by  the 


transmitter  power  and  differences 
in  path  length.  Since  a  300-kw  or 
3,000-kw  transmitter  is  not  out 
of  the  question  technically,  we  may- 
have  here  the  mechanism  for  a 
transoceanic  television  relay.  In 
any  event  this  is  an  exciting  dis¬ 
covery,  a  major  step  forward — per¬ 
haps  ranking  in  importance  with 
the  discovery,  three  decades  ago  by 
the  radio  amateurs,  that  waves 
shorter  than  200  meters  had 
practical  use. 

►  BUTTON  . . .  Herbert  Hoover,  in 
his  tribute  to  Lee  DeForest  at  the 
Radio  Pioneers  Testimonial  Din¬ 
ner,  remarked  on  the  misuse  to 
which  Dr.  DeForest’s  inventions 
were  being  put,  using  “huckster 
chatter”  to  describe  the  over-com¬ 
mercialism  of  radio  and  tv  broad¬ 
casting.  He  asked  DeForest  to 
invent  a  “pushbutton  by  which  we 
could  transmit  our  emotions  in¬ 
stantly  back  to  the  broadcasters”. 
This  suggestion  is  profound  far 
beyond  the  jovial  tone  with  which 
it  was  uttered.  The  broadcasters 
tend  to  cater  to  the  sponsor  or  the 
agency;  they  would  prefer  to  cater 
to  the  audience,  but  the  only  con¬ 
nection  they  have  is  through  the 
Croslev  and  Hooper  statistics. 
The.se  latter  are  indexes  of  tolera¬ 
tion,  not  affection.  They  should 
be  replaced  by  the  Hoover- 
DeForest  button. 

rr 
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Pack-Carried 


Compact  battery-operated  uhf  television  transmitter  and  control-signal  receiver  can  be 
carried  by  one  man  along  with  camera  and  microphone,  giving  complete  freedom  from 
cables  for  program  pickups  within  quarter  mile  of  control  station.  First  major  use  is 
expected  to  be  at  the  Chicago  political  conventions  this  summer 


Compact  television  equipment 
based  on  the  Vidicon  photo- 
conductive  pickup  tube  has  been  the 
subject  of  considerable  work  during 
the  past  few  years".  All  of  the 
equipment  so  far  described  has 
been  of  the  closed-circuit  type  for 
industrial  and  educational  purposes. 
There  are  many  television  applica¬ 
tions,  however,  where  complete 
portability  of  the  pickup  equipment 
would  be  desirable,  with  no  cable 
connections  to  the  control  point. 
This  paper  describes  a  completely 
portable  battery-operated  equip¬ 
ment  serving  as  a  complete  pickup 
station  with  synchronizing  gener¬ 
ator,  video  and  sound  channels  and 
radio  links  tjo  and  from  a  control 
point. 

System  DetaHs 

The  basic  unit  consists  of  pack- 
carried  control  equipment  contain¬ 
ing  all  circuits  for  generating 
synchronizing  frequencies  for  a 
standard  525-line,  30-frame  inter¬ 
laced  picture,  battery-operated 
power  supply,  deflecting  circuits, 
video  amplifier,  sound  pickup  equip¬ 
ment,  a  600-mc  radio  transmitter 
and  a  radio  receiver  for  receiving 
instructions  and  control  informa¬ 
tion  from  the  control  point.  Cable- 
connected  to  this  unit  is  a  Vidicon 
camera,  containing  also  a  crt  moni¬ 
tor  used  as  a  view  finder. 

A  diagram  of  the  entire  system 
is  shown  in  Fig.  1.  At  the  control 
point  there  is  a  transmitter  for 
instructing  the  remote  operator  and 
also  to  transmit  a  control  frequency 
as  a  reference  for  the  remote  syn¬ 
chronizing  generator.  The  signal 
from  the  portable  point  is  received 
here  and  processed  for  utilization 
as  a  complete  video  and  sound 
signal. 

A  block  diagram  of  the  portable 


Pack  (et  weiqh*  45  lb  with  batteriei  and  dynamotor,  and  camera  add*  only  8  lb 
more.  Headphones  are  used  to  receive  radioed  instructions  from  control  station. 
Comera  may  also  be  used  on  a  tripod 


Vidicon  side  of  camera,  with  cover  removed.  Monitor  picture  tube  is  directly  behind 
small  camera  tube.  Microphone  is  built  into  camera  lust  below  black  eyepiece  oi 
monitor,  permitting  cameraman  to  carry  on  a  commentary  when  working  alone 
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Television  Station 


By  L.  E.  FLORY,  W.  S.  PIKE,  J.  E.  DILLEY  and  J.  M.  MORGAN 

RCA  Laboratories  DiHsion,  Princeton,  K.  J. 


equipment  is  shown  in  Fig.  2.  The 
Vidicon  camera  picks  up  the  scene 
to  be  transmitted  and  its  output 
passes  through  a  video  amplifier 
and  modulator  to  the  transmitter. 
The  sound  portion  is  picked  up, 
amplified  and  combined  with  the 
video  signal  for  transmission.  A 
synchronizing  generator  generates 
horizontal  and  vertical  pulses  in 
proper  relation  to  produce  a  525- 
line  interlaced  picture. 

The  vhf  radio  receiver  in  the 
portable  equipment  picks  up  audio 


FIG.  1 — System  uses  two  radio  links 


instructions  from  the  control  point 
and,  in  addition,  a  60-cps  sine  wave. 
This  frequency  is  compared  to  the 
field  frequency  from  the  sync  gen¬ 
erator  and,  by  means  of  a  phase 
detector  and  afe  circuit,  locks  the 
remote  sync  generator  with  the  60- 
cps  line  at  the  control  transmitter. 

Sync  Generator 

A  schematic  diagram  of  the 
synchronizing  generator  in  the 
portable  equipment  is  shown  in  Pig. 
3.  A  blocking  oscillator  provides 
the  basic  frequency  of  31,500  cps, 
twice  the  scanning  line  frequency. 
A  second  blocking  oscillator  oper¬ 


ating  as  a  counter  divides  this 
frequency  by  15.  Similar  counters 
following  this  divide  by  7  and  5 
respectively.  This  counter  chain 
divides  the  basic  frequency  by  525 
to  provide  the  field  frequency  of  60 
cps. 

The  field  frequency  is  compared 
in  a  phase  detector  with  the  60-cp.s 
frequency  received  from  the  control 
station.  The  d-c  voltage  output  of 
this  detector  is  applied  to  the 
31,500-cps  oscillator  as  an  afe 
voltage  to  maintain  this  oscillator 
at  precisely  the  correct  frequency. 
In  addition,  this  voltage  is  applied 
to  the  grid  circuits  of  the  individual 
counters  to  cause  a  change  in  their 
natural  period.  This  feature  greatly 
increases  the  stability  of  the  gen¬ 
erator  where  operating  locked  to 
the  reference  frequency.  By  locking 
the  generator  in  this  manner  to  a 
frequency  transmitted  from  the 
control  point,  its  operation  can  be 
stabilized  with  respect  to  the  local 
power-line  frequency  or  any  con¬ 
venient  60-cps  source. 

UHF  Transmitter 

The  transmitter  operates  at 
593.96  me  and  is  crystal-controlled 
starting  with  a  third  overtone 
crystal  at  49.496  me.  This  fre¬ 
quency  is  tripled  to  148.49  me  and 
then  doubled  twice  to  593.96  me. 
The  148.49-mc  frequency  is  used 
as  the  local  oscillator  frequency  for 
the  receiver  in  the  pack. 

The  two  doublers  and  a  final 
power  amplifier  make  use  of  RCA 
5876  pencil  triodes  in  grounded- 
grid  coaxial-line  type  tank  circuits. 
Since  the  final  amplifier  is  of  the 
grounded-grid  type  it  is  necessary 
to  modulate  both  its  plate  circuit 
and  that  of  its  driver  to  obtain  a 
high  percentage  of  modulation. 
These  plate  circuits  are  both  made 


AcUtIUm  oI  roTinq  camaromao  an  di- 
ractad  ovar  radio  link  irom  this  control 
station,  which  picks  up  tha  aldao  and 
audio  proqram  signals  broadcast  irom 
tha  pack  sol 
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a  half-wavelength  long  so  that  they 
may  be  open-circuited,  thus  mini¬ 
mizing  the  capacitance  to  be  driven 
by  the  modulator.  A  power  output 
of  2  watts  may  be  obtained  from 
the  final  amplifier  stage. 

The  video  modulator  posed  some¬ 
what  of  a  problem  since  some  100 
volts  of  video  are  needed  and  effi¬ 
ciency  is  of  great  importance  to 
save  power  and  weight.  A  boot¬ 
strap  modulator  developed  for  the 
purpose  is  shown  in  Fig.  4.  The 
modulator  acts  as  a  .series  im¬ 
pedance  in  the  transmitter  plate 
supply.  The  driver  tube  is  a  pentode 
with  the  grid  resistor  R  of  the 
modulator  acting  as  its  load  re¬ 
sistor. 

A  video  signal  on  the  grid  of 
the  driver  causes  a  signal  to  appear 
across  R.  This  causes  the  current 
through  the  modulator  to  the  trans¬ 


mitter  to  vary,  thus  modulating  the 
transmitter  output.  A  large  voltage 
swing  will  appear  at  the  cathode 
of  the  modulator  and  on  the  plate 
of  the  driver  as  well.  Due  to  the 
pentode  characteristic  of  the  driver 
tube,  however,  this  large  plate 
voltage  swing  can  be  made  to  have 
negligible  effect  on  the  plate  current 
of  the  driver.  The  effect  is  that  of 
the  driver  tube  working  into  a  high 
apparent  resistance.  This  circuit  is 
quite  efficient  since  the  gain  of  both 
the  driver  and  modulator  are 
realized. 

Pulse  Duration  Modulator 

Positive  .sync  modulation  is  used, 
so  that  the  sync  pul.ses  are  in  the 
direction  of  increased  carrier.  Since 
a  d-c  connection  exists  from  the 
grid  of  the  driver  to  the  trans¬ 
mitter,  black  level  is  established  by 


a  clamp  circuit  on  the  grid  of  the 
driver. 

Sound  accompanying  the  picture 
is  transmitted  on  the  video  carrier 
in  an  unconventional  manner.  Re¬ 
ferring  to  the  schematic  in  Fig.  5, 
short  pul.ses  at  horizontal  line  fre¬ 
quency  are  used  to  trigger  a  multi¬ 
vibrator  w’hich  generates  pul.ses  of 
a  length  determined  by  its  time 
constant.  The  length  of  these  pul.ses 
is  varied  at  an  audio  rate  by 
applying  the  sound  signal  to  a  grid 
of  the  multivibrator.  The  result  is 
a  pulse  occurring  at  horizontal  fre¬ 
quency  whose  front  edge  is  fixed 
hut  whose  width  varies  with  the 
sound  modulation.  This  pulse  is 
transmitted  as  a  synchronizing 
pul.se  by  applying  it  to  the  grid  of 
the  final  r-f  amplifier,  as  shown  in 
Fig.  4.  This  adds  it  in  a  d-c  manner 
to  the  video  signal. 

.\n  o.scillo.scope  trace  of  the  sync 
pul.se  with  back  edge  modulation  is 
shown  in  Fig.  6.  This  shows  the 
pul.se  in  its  proper  position  on  the 
blanking  pedestal  of  the  video  sig¬ 
nal.  The  upper  trace  shows  the 
unmodulated  pulse,  while  the  lower 
one  shows  the  pulse  with  full  modu¬ 
lation  at  60  cps. 

To  recover  the  sound  information 
at  the  receiving  point  the  sync 
pulse,  after  separation  from  the 
video  signal,  is  passed  through  a 
low-pass  filter  to  remove  the  pulse 
repetition  frequency.  An  upper  fre¬ 
quency  slightly  less  than  half  the 
pulse  repetition  rate  may  be  trans¬ 
mitted  by  this  method.  Using  tele¬ 
vision  standards  this  means  an 
upper  audio  frequency  of  about 
7,000  cps. 

The  receiver  which  picks  up  in¬ 
structions  and  the  control  frequency 


FIG.  3 — Simplified  circuit  of  synchronixing  generator  in  pack  set.  with  typical  values 
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is  a  rather  conventional  f-m  re¬ 
ceiver  designed  for  operation  on  the 
single  frequency  of  154.49  me  with 
a  6-mc  intermediate  frequency.  The 
local  oscillator  frequency  is  supplied 
by  the  transmitter  oscillator.  The 
output  consi.sts  of  a  discriminator 
and  high-pa.ss  circuit  for  voice  and 
an  a-m  detector  circuit  peaked  at 
60  cps  to  pass  the  control  frequency. 

Power  Supply 

Power  for  the  unit  is  supplied  by 
silver-cell  storage  batteries  of  60 
ampere-hour  capacity.  By  means  of 
a  dynamotor,  voltages  of  150  and 
250  volts  d-c  are  supplied  to  the 
plate  circuits.  Power  consumption 
is  about  equally  divided  among  the 
two  plate  supplies  and  the  heater 
circuits.  Total  power  consumed  is 
about  150  watts,  with  an  efficiency 
of  around  60  percent.  The  batteries 
supplied  are  sufficient  to  operate 
the  pack  for  about  1.5  hours  on  a 
single  charge. 

The  camera  designed  for  this 
equipment  uses  the  C76192  Vidicon 
pickup  tube*.  A  magnetic  field  for 
focusing  the  electron  beam  is  pro¬ 
vided  by  four  Alnico  rods  with  soft 
iron  end  plates.  A  two-stage  video 
amplifier  in  the  camera  builds  the 
signal  up  to  a  level  to  be  carried 
by  cable  to  the  pack  unit.  A  special 
1-inch  diameter  monitor  tube  in  the 
camera  permits  the  operator  to 
monitor  the  video  signal  being 
transmitted.  Signal  for  the  monitor 
is  obtained  from  the  cathode  of  the 
video  modulator  through  a  driver 
stage  in  the  camera. 

Control  Station 

A  block  diagram  of  the  equip¬ 
ment  at  the  control  point  is  shown 
in  Fig.  7.  Here  the  signal  from 
the  remote  transmitter  is  received 
on  a  uhf  television  receiver.  After 
the  signal  pas.ses  the  second  de¬ 
tector  it  is  passed  through  a  syn¬ 
chronizing  separator.  This  sepa¬ 
rator  mu.st  be  of  a  rather  wider 
bandwidth  than  normally  used  to 
maintain  the  rise  and  fall  of  the 
horizontal  sync  pulses  which  carry 
the  sound  information.  The  video 
minus  the  sync  pulse  is  recovered 
from  one  channel,  while  the  sync 
pulse  carrying  the  sound  on  its 
trailing  edge  is  recovered  from  the 
other. 


No  vertical  synchronizing  is 
transmitted,  so  no  problem  of 
separating  vertical  from  horizontal 
pul.ses  exists.  The  horizontal  pulses 
are  passed  into  the  sound  separator 
which  integrates  the  pulses  in  a 
low-pass  filter  to  recover  the  sound, 
while  the  unmodulated  leading  edge 
is  recovered  by  differentiation  and 
clipping  in  another  channel.  This 
signal  from  the  leading  edge  is  then 
used  to  lock  the  line  frequency  of 
another  synchronizing  generator. 
Horizontal  and  vertical  pulses  are 
supplied  by  this  local  generator  and 
may  then  be  shaped  and  processed 
as  desired,  after  which  they  may 
be  mixed  with  the  video  signal  to 
provide  a  composite  video  signal  to 
any  desired  specifications.  The 
order  transmitter  is  frequency- 
modulated  by  voice  for  instructions 
and  amplitude-modulated  by  a  60- 
cps  reference  frequency. 

Performance 

In  outdoor  tests  the  equipment 
has  given  good  performance  over 
distances  up  to  at  least  a  quarter 


FIG.  6 — Horiiontal  lync  puIsM  for  laro 
•ound  modulation  (obOTo)  and  hiU  mod¬ 
ulation  (below),  thowinq  bow  duration 
of  puUe  variei  with  sound  modulation 
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FIG.  7 — Maior  sections  at  control  station 
that  feeds  local  television  station  or 
network 


Back  pack  with  covers  removed,  show- 
inq  miniaturised  rack  panel  construction. 
Storaqe  batteries  and  dynamotor  are  in 
lower  compartment.  lack  at  riqht  sup¬ 
ports  antenna  for  ubf  receiver 


mile  with  simple  antennas.  Suffi¬ 
cient  tests  have  been  made  over  a 
period  of  several  months  to  indicate 
that  this  equipment  will  transmit  a 
satisfactory  picture  with  good  re¬ 
liability  under  conditions  which 
might  be  encountered  in  practical 
use. 

The  authors  wish  to  express  their 
appreciation  for  the  continued  in¬ 
spiration  and  encouragement  of  Dr. 
V.  K.  Zworykin,  under  whose  direc¬ 
tion  the  work  was  done,  and  for  the 
contribution  of  Lars  Person  who 
was  largely  responsible  for  the 
.sound  modulator  used. 

Our  thanks  also  go  to  Dr.  H.  F. 
Ol.sen  and  John  Preston  for  the 
special  microphones  used,  and  to 
Dr.  H.  Nicoll  for  the  special 
monitor  tube.  The  pencil  triode  cir¬ 
cuits  used  in  the  transmitter  are 
from  a  design  by  G.  H.  Rose. 
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Reliable  VHF  Signals 


A  newly  discovered  type  of  E-layer  propagation  transmits  weak  but  consistent  signals  at 
49.8  megacycles  over  a  775-mile  test  path  with  reception  observed  at  even  greater  dis¬ 
tances.  During  high-frequency  radio  fadeouts,  the  vhf  signal  improves  slightly  as  the 

background  noise  weakens 


Geometry  ol  the  E-region  scattering  upon  which  the  successful  experiment 
was  predicated 


PKOPAGATiON  of  radio  waves  in 
the  so-called  very-high-fre¬ 
quency  range,  encompassing  the 
band  from  30  to  300  me,  has  been 
observed  for  many  years  to  occur 
over  distances  well  in  excess  of  the 
optical  horizon.  For  the  shorter 
ranges,  reception  has  been  ex¬ 
plained  on  the  basis  of  unusual  con¬ 
ditions  in  the  troposphere,  or  simply 
upon  the  weather.  Reception  over 
the  greater  ranges  depends  upon 
ionospheric  reflections. 

Signals  received  at  distances  of 
several  thousand  miles,  such  as 
trans-Atlantic  or  transcontinental 
reception  of  prewar  f-m  and  tele¬ 
vision  stations  can  be  accounted  for 
by  a  high  F-layer  critical  fre¬ 
quency.  Sporadic  E-layer  propaga¬ 
tion  is  responsible  for  signals  up  to 
about  100  me  being  received 
strongly  but  erratically  at  di.stances 
usually  not  exceeding  1,500  miles. 

The  discovery  of  the  new  mode  of 
weak  but  reliable  propagation  is 
predicated  upon  a  continuous  condi¬ 
tion  related  to  .sporadic-E  ioniza¬ 
tion,  but  not  sporadic.  Maximum 
reliable  range  for  this  mode  was 
expected  to  approximate  1,250 
miles.  The  work  of  Ratcliffe'  *  and 
others  has  shown  that  it  is  possible 
for  turbulence  in  the  ionosphere  to 


produce  an  incoherent  scattering. 

A  similar  scattering  in  the  tropo¬ 
sphere  that  accounts  for  propaga¬ 
tion  in  that  region  has  been  de¬ 
scribed  by  Booker  and  Gordon.* 

The  initial  experiment  to  prove 
the  hypothesis  of  vhf  propagation 
as  a  result  of  scattering  from  turbu¬ 
lence  in  the  ionosphere  required  a 
transmitter  power  many  times  that 
generally  encountered  in  previous 
observations.  Proof  of  the  idea  de-  - 
pended  upon  reception  of  the  signal 
in  the  absence  of  other  forms  of 
ionosphere  transmission. 

In  January  1951,  a  49.8-mc,  23- 
kw,  c-w  transmitter  was  set  up  at 
the  Collins  Radio  Co.  plant  in  Cedar 
Rapids,  Iowa.  The  receiving  sta¬ 
tion  operated  by  the  National 
Bureau  of  Standards  was  located  at 
Sterling,  Virginia,  775  miles  away. 
It  employed  a  receiver  with  band¬ 
width  of  3  kc  and  3  db  noise  figure. 

Receiving  and  transmitting  an¬ 
tennas  were  identical  horizontal 
rhombics  with  heights  of  41  feet, 
leg  lengths  of  500  feet  and  tilt 
angles  of  83  degrees.  These  anten¬ 
nas  provided  gains  of  about  18  db 
over  dipoles  at  the  same  heights. 

Calculations  indicated  a  .system 
transmission  loss  of  72  db  when  the 
expected  mode  of  ionosphere  propa¬ 


gation  was  compared  with  inverse- 
distance  propagation  figures. 

The  signal  was  picked  up  and  re¬ 
ception  continued  without  any 
failure  of  the  transmission  medium. 
During  the  first  high-frequency 
fadeout  or  SID  (sudden  ionospheric 
disturbance)  the  vhf  signal  became 
even  stronger,  thus  confirming  the 
ionospheric  mode  of  propagation. 
Reports  from  other  organizations, 
including  those  from  radio  ama¬ 
teurs,  indicated  that  the  signal  was 
being  heard  over  a  wide  area.  For 
a  short  time,  receiving  tests  were 
made  in  Bermuda,  1,600  miles  from 
the  transmitter.  Signals  were  oc¬ 
casionally  heard  there,  but  the  re¬ 
ception  occurred  only  at  times  of 
intense  sporadic-E  ionization. 

Whistles 

The  fading  characteristic  of  the 
received  signal  follows  a  Rayleigh 
distribution.  At  all  times  of  the 
day,  random  heterodyne  whistles 
can  be  heard,  mostly  descending  in 
pitch.  The  whistles  are  caused  by 
reflections  from  the  moving  head  of 
ionization  accompanying  meteors  in 
their  passage  through  the  E  region 
to  lower  parts  of  the  atmosphere. 
In  accordance  with  their  meteoric 
origin,  the  whistles  vary  greatly  in 
intensity,  being  of  long  duration  in 
the  evening  and  more  frequent  and 
of  short  duration  at  dawn.  A  meteor 
giving  a  strong  whistle  often  causes 
the  signal  level  to  rise  abruptly, 
sometimes  even  blocking  the  re¬ 
ceiver  and  remain  high  for  periods 
ranging  from  several  .seconds  to  a 
minute  or  more.  This  enhancement 
of  the  signal  accompanying  strong 
meteor  whi.stles  almost  always  out¬ 
lasts  the  whistle  for  .some  time.  It 
is  certain  that  the  meteoric  residue 
contributes  to  mean  signal  level. 
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Up  to  1,250  Miles 


The  received  signal  power  was 
recorded  automatically,  using  an 
averaging  circuit  with  a  time  con¬ 
stant  of  12  seconds.  This  long  time 
constant  facilitated  reduction  of  the 
data  by  averaging  the  rapid  fluctua¬ 
tions  prior  to  recording.  The  esti¬ 
mated  median  of  the  recorded  level 
was  tabulated  by  hourly  periods, 
with  the  medians  of  hourly  meas¬ 
urements  for  June  1951  plotted  in 
Fig.  1.  The  data  are  shown  on  a 
decibel  scale  with  zero  correspond¬ 
ing  to  one  microvolt  open  circuit 
antenna  voltage.  One  microvolt 
represents  a  received  available 
power  of  154  db  below  1  watt. 

In  general,  the  signal  power  re¬ 
ceived  exhibits  a  maximum  near  the 
middle  of  the  day  and  a  pronounced 
minimum  between  20  and  22  hours 
EST.  Following  the  minimum,  the 
signal  increases  fairly  steadily 
throughout  the  night.  There  is 
some  tendency  towards  a  second 
maximum  in  the  forenoon. 

The  records  indicate  that  there 
was  pronounced  enhancement  of  the 
signal  during  severe  magnetic  dis¬ 
turbances  that  caused  high-fre¬ 
quency  radio  fadeouts.  During 
more  moderate  disturbances,  the 
signal  shows  some  improvement  or 
appears  normal. 

Analysis  of  high-frequency- 
records  during  April  and  May- 
showed  24  SID’s  occuring  between 
1}  hours  after  sunrise  and  1 J  hours 
before  sunset  for  which  simultan¬ 


eous  vhf  data  are  available  on  the 
experimental  path.  In  seventeen  of 
these  events,  the  received  signal 
showed  a  noticeable  enhancement 
ranging  from  3  to  9  db  during  the 
period  of  the  SID  as  established  by 
fadeout  observations  on  ordinary 
h-f  radio  communication  paths. 
This  enhancement  became  notice¬ 
able  within  a  few  minutes  of  the 
onset  of  the  SID,  and  the  received 
signal  returned  to  normal  at  the 
end  of  the  fadeout.  In  the  remain¬ 
ing  seven  cases,  the  vhf  signal  re¬ 
mained  normal. 

Correlations 

The  important  point  is  that  there 
was  no  evidence  of  any  weakening 
of  the  signal  in  these  cases.  Figures 
2A  and  2B  show  records  of  a  fade- 
out  on  May-  19.  The  vhf  signal 
(Fig.  2A)  shows  increasing 
strength  during  the  same  time  that 
a  6.08-mc  signal  from  Ohio  (also 


FIG.  1 — Hourly  median  tignal  intcneitiee 
for  49.8-mc  trantmUiion  over  a  distance 
of  77S  miles  during  lune  1951 


recorded  at  Sterling  in  Fig.  2B) 
essentially  disappeared.  The  vhf 
transmissions  were  interrupted  for 
a  two-minute  period  every  half 
hour.  During  these  interruptions, 
the  level  of  background  noise  was 
recorded.  The  diminution  of  cos¬ 
mic  noise  during  the  SID  is  ap¬ 
parent. 

These  results  are  a  strong  indica¬ 
tion  that  the  received  signal  is  re¬ 
turned  from  a  part  of  the  E  region 
below  the  level  of  maximum  ioniza¬ 
tion,  and  perhaps  even  from  below 
the  absorbing  region,  in  the  D 
region.  This  is  further  sub.stanti- 
ated  by  earlier  and  independent 
observations  of  cosmic  noi.se,  which 
suffers  a  small  but  noticeable  atten¬ 
uation  at  the  same  frequency  dur¬ 
ing  SID’s. 

The  information  contained  herein 
has  been  abstracted  from  the  Physi¬ 
cal  Review.  It  describes  a  United 
States  Government  project  con¬ 
ducted  co-operatively  by  the  Na¬ 
tional  Bureau  of  Standards  Massa¬ 
chusetts  Institute  of  Technology 
and  Collins  Radio  Co. — A.  A.  McK. 
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FIG.  2 — IraproTamant  o!  aiqnol  and  dacraosa  oi  background  nolaa  (A)  ior  TTS-ndla  ahl  signal  during  SID  from  1450  to  1015  EST  ond 
(B)  SID  tadaout  ior  6.08>mc  tronsmiMioa  ovar  d25-inlla  path  during  tha  soma  pariod 
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Liquid-Weighing  Scale 

Wide  range  of  flow  rates  with  aeeoiiipanying  high  degree  of  a<Turaey  is  advantage  of 
this  system  using  weight  of  liquid  rather  than  volume  as  contnd  factor.  Synchro  system 
reacts  to  scale  unbalance  to  throttle  valve  determining  rate  of  flow 


To  OVERCOME  the  inherent  diffi¬ 
culties  encountered  in  volume 
flow  controls  so  as  to  obtain  a  much 
higher  degree  of  accuracy  and 
wider  range  of  flow  rates,  this 
weight  rate-of-flow  control  machine 
was  developed. 

The  method  used  has  the  princi¬ 
pal  advantage  over  volume  flow  of 
using  none  of  the  physical  proper¬ 
ties  of  the  liquid  other  than  weight. 
The  instrument  can  be  u.sed  for  any 
liquid  that  will  flow:  an  emulsion, 
a  mixture,  an  unknown;  or  it  can 
be  u.sed  under  gas  pressure  in  an 
interphase  with  the  gas.  Such 
liquids  as  peroxide  and  liquid  air, 
which  pre.sent  great  difficulties 
when  using  the  volume  method,  can 
be  used  in  this  instrument. 

.4n  accuracy  of  one-half  percent 
within  one  minute  intervals  with  an 
accumulated  error  of  less  than  one 
part  in  10,000  was  attained.  The 
range  of  flows  is  from  10  to  lOO 
grams  per  minute  with  a  total  run¬ 
ning  time  of  eight  hours. 

Operating  Principles 

The  basic  method  is  to  balance  a 
container  filled  with  a  liquid  on  a. 
special  scale,  as  shown  in  Fig.  1. 
Balance  is  indicated  by  a  linear 
variable  differential  transformer  A. 
The  balance  weight  is  then 
moved  in  by  the  constant  speed 
motor  iW  and  lead  screw  S.  As  the 
weight  moves  in,  the  .scale  becomes 
unbalanced  and  an  error  voltage  is 
developed  which  is  amplified  and 
applied  as  control  voltage  to  a 
motorized  valve  V.  The  valve  opens, 
allowing  the  liquid  to  flow  from  the 
container  at  a  rate  dependent  upon 


the  rate  at  which  the  weight  moves 
in  and  upon  the  mass  of  the  weight. 

To  obtain  a  flow  rate  of  100 
grams  per  minute  and  a  total  run¬ 
ning  time  of  eight  hours,  it  is 
necessary  to  use  a  starting  weight 
of  48  kg  of  liquid.  With  an  accur¬ 
acy  of  J  percent  at  100  grams  per 
minute,  the  required  sensitivity  is 
0.5  gram.  To  obtain  this,  a  .scale 
accuracy  of  0.5  gram  in  48  kg  or  one 
part  in  96,000  is  required.  This 
was  obtained  in  part  by  using 


Rale  control  unit  (upper  panel)  with 
error  meter  doit),  rate  meter  (center) 
and  revolution  counter  (right).  Lower 
panel  contains  valve-control  lervo  ampli- 
iier 

spring  steel  ligaments  for  the  ful¬ 
crum  points. 

The  lead  screw  moves  the  weight 
a  distance  of  12  in.  in  eight  hours 
or  0.025  in.  per  minute.  Therefore, 
the  lead  screw  accuracy  needs  to  be 
4  percent  of  0.025  in.  or  constant 
pitch  to  within  0.000125  in.  and  end 
play  limited  to  0.00001  in.  The  lead 
screw  accuracy  was  obtained  by  lap¬ 
ping  a  steel  screw  with  a  cast  iron 
lap.  The  end  play  is  reduced  to  a 
minimum  by  mounting  the  lead 


screw  between  centers  and  lapping 
in  the  centers. 

The  rate  is  controlled  by  a  speed- 
control  servo  system.  The  motor 
speed  is  measured  by  a  d-c  tachom¬ 
eter  which  in  turn  is  used  as  the 
sensing  device  to  hold  speed  con¬ 
stant.  This  is  shown  in  Fig.  2. 

The  flow-control  servo  system 
u.ses  as  a  sensing  device  an  Actco- 
tran  transformer.  The  error  volt¬ 
age  from  this  transformer  is  pro¬ 
portional  to  the  balance  of  the  scale. 
Being  proportional  to  balance  it 
becomes  necessary  to  obtain  the 
fir.st  derivative  of  the  error  signal 
to  obtain  an  error  proportional  to 
rate  of  flow.  The  flow -control  servo 
obtains  the  first  derivative  and  uses 
this  signal  to  control  the  valve.  A 
positional  voltage  is  also  used  to 
control  the  valve  so  as  to  remove 
accumulative  errors.  This  signal  i.s 
obtained  directly  from  the  trans¬ 
former  and  is  mixed  with  the  first 
derivative  a.s  valve  control  voltage, 
see  Fig.  8. 

Speed  Control 

A  series-type  universal  motor 
with  a  gear  reduction  of  7,800  to  1 
is  used  to  drive  the  lead  .screw.  The 
speed  of  the  motor  is  measured  by 


FIG.  i — Mvchonical  *k«tch  oi  lb*  wvigbt 
rate-oi-flow  control  oquipmont 
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a  d-c  tachometer,  sec  Fig.  4.  Out¬ 
put  from  the  tachometer  is  also 
used  to  control  the  motor  speed.  The 
tachometer  voltage  is  compared 
with  a  voltage  standard  by  a  bal¬ 
anced  comparator  circuit  to  reduce 
variations  due  to  heater-voltage 
variation.  The  signal  from  the  com¬ 
parator  is  further  amplified  by  a 
pentode  which  in  turn  controls  the 
grid  potential  on  the  high-vacuum 
full-wave  rectifiers. 

Output  from  the  rectifiers  .sup¬ 
plies  the  power  to  run  the  aeries 
motor.  It  was  found  necessary  to 
filter  out  the  commutator  ripple 
from  the  tachometer  to  prevent  the 
amplifier  from  being  .saturated  by 
the  ripple.  An  a-c  feedback  voltage 
was  introduced  around  the  amplifier 
to  prevent  hunting  and  cause  the 
motor  to  overshoot  only  once  upon 
coming  up  to  speed.  It  was  also 
found  neces8ar>’  to  insert  a  swing¬ 
ing  choke  in  series  with  the  motor 
to  damp  out  oscillations. 

To  obtain  a  good  voltage  standard 
it  was  found  neces.sary  to  use  a 
small  power  supply  with  a  VR-150 
regulator  to  supply  voltage  to  the 
.selected  VR-105  as  a  standard. 

A  depressed  voltage  standard  is 
u.sed  .so  that  the  grids  of  the  recti- 


FIG.  2 — SimpUiiad  block  diagram  o<  Iho 
•pRRd-confrol  syttRia 


Bolanc*  with  covRrt  r«movRd  to  show  mochanicol  conitnictloa 


fiers  may  be  operated  negative  with 
respect  to  the  cathodes.  A  regu¬ 
lated  power  supply  of  250  volts  is 
used  as  plate  voltage  for  the  d-c 
amplifier  and  comparator.  Regula¬ 
tion  is  obtained  with  a  VR-150  and 
VR-105  in  series. 

Speed  variation  obtainable  is  10 
to  1  with  a  speed  variation  of  less 
than  0.1  percent  for  a  line  voltage 
change  between  105  and  125  volts. 
Speed  variation  is  obtained  by  add¬ 
ing  to  the  tachometer  voltage  using 
a  potentiometer  circuit  across  the 
voltage  standard. 

There  are  limit  switches  to  dis¬ 
connect  the  motor  when  the  weight 
reaches  the  end  of  its  travel,  and 
because  the  beam  is  completely  en¬ 
closed  during  operation,  it  is  neces¬ 
.sary  to  indicate  whether  or  not  the 


FIG.  3 — S«quracR  oi  lor  ilov 

control  Aorro  tolup 


motor  is  running.  An  indicator  is 
provided  by  placing  a  relay  across 
the  series  choke  in  the  motor  circuit. 
The  relay  will  close  if  the  motor  is 
drawing  current  and  light  a  lamp  on 
the  control  panel.  The  circuit  oper¬ 
ates  such  that  if  the  motor  speed 
varies  because  of  binding,  the  lamp 
will  go  on  and  off,  indicating 
trouble. 

A  counter  is  used  to  indicate  the 
number  of  revolutions  the  lead 
screw  has  made.  The  counter  is 
operated  by  a  cam-actuated  switch 
producing  100  counts  per  revolu¬ 
tion. 

Valve  Control 

The  linear  variable  differential 
transformer  is  supplied  with  excit¬ 
ing  voltage  from  a  lightly  loaded 
6.3-volt  filament  transformer,  as  it 
is  neces.sary  to  have  a  good  wave 
form.  Output  of  the  two  second¬ 
aries  is  connected  in  phase  opposi¬ 
tion.  The  output  goes  to  a  pentode 
amplifier  with  the  return  to  a  bal¬ 
ancing  network  used  to  balance  out 
that  part  of  the  induced  8econdar>’ 
signal  that  is  out  of  phase  with  the 
signal  balanced  by  the  moving  core. 
Balance  can  be  obtained  that  leaves 


FIG.  4 — Schematic  diagram  of  the  complete  control  that  adiuiti  »al»e  to  determine 
rate  oi  ilow 


about  5  mv  rms  at  180  cps. 

The  signal  is  amplified  by  a 
pentode  and  then  a  triode.  The  tri- 
ode  output  is  coupled  to  an  inter¬ 
stage  transformer.  A  phase  shift 
is  provided  at  this  point  by  the 
coupling  capacitor  resulting  in  an 
error  signal  in  phase  with  the  de¬ 
modulator  reference  voltage.  The 
demodulator  consists  of  cathode 
followers  operating  near  cut  off 
with  the  cathodes  in  push-pull. 

The  error  signal  is  applied  to  the 
grids  in  push-pull  and  the  reference 
signal  is  applied  in  parallel.  The 
resulting  filtered  output  is  a  push- 
pull  d-c  signal  whose  polarity 
depends  upon  the  direction  of  un¬ 
balance  and  whose  magnitude  is 
proportional  to  the  amount  of  unbal¬ 
ance.  This  direct  voltage  is  then 
differentiated  by  push-pull  R-C  cir¬ 
cuits  and  applied  to  balanced  modu¬ 
lators. 

Balance  Modulators 

The  balance  modulators  are  push- 
pull  pentodes  whose  plates  feed  an 
interstage  transformer.  A  60-cps 
modulating  voltage  is  fed  to  the 
modulator  cathodes.  The  modulat¬ 
ing  signal  is  large  enough  to  over¬ 
come  the  cathode  bias  and  cause 
grid  current  to  flow  during  a  por¬ 
tion  of  the  cycle.  This  results  in 
grid-leak  bias  to  aid  filtering  of 
the  GO  cns  from  the  demodulator. 
The  grids  are  .sensitive  only  to  the 
slow-changintT  d-c  error  signal. 

A  phase-shift  network  follows  the 
modulator  output  transformer  to 
bring  the  signal  back  in  phase  with 
the  original  error  signal.  After  a 


Motoriied  valva  uses  string  as  clutch  and 
to  allow  stom  to  move  in  and  out 


triode  amplifier,  the  first  derivative 
signal  (proportional  control  signal) 
and  the  positional  control  signal 
are  mixed,  using  a  6L7  mixer.  It 
is  necessary  to  use  this  type  of 
mixer  to  prevent  a  feedback  loop 
around  the  derivative  circuit. 

A  phase-inverter  and  power-am¬ 
plifier  circuit  follow.  Under  normal 
operation,  the  GLG’s  are  in  class-A 
and  provide  a  very  small  amount 
of  power.  Under  transient  condi¬ 
tions,  the  GLG’s  operate  in  class- 
.\B  and  can  provide  large  amounts 
of  corrective  power.  Output  from 
the  power  amplifier  feeds  one  phase 
of  a  two-phase  servo  motor.  The 
other  pha.se  is  fed  directly  from  the 
GO-cps  power  source  through  a 
phase-shifting  capacitor. 

Although  the  machine  operates  on 
the  batch  principle,  its  operation 
can  be  made  continuous  by  the  use 
of  two  machines,  one  taking  over 
as  the  other  finishes  its  run.  Its 
range  of  flow  may  be  made  as  low 
as  fractions  of  gr<ams  per  minute 


to  hundreds  of  grams  per  minute. 
The  instrument  can  be  used  to  con¬ 
trol  incoming  or  outgoing  liquids. 
Its  original  purpose  was  as  a  pri¬ 
mary  liquid  control  during  continu¬ 
ous  chemical  processing.  Another 
use  is  the  control  of  liquid  ratios 
such  as  primary  and  catalytic  dur¬ 
ing  chemical  processing  or  rocket 
fuels  during  engine  testing. 

The  balance  developed  for  this 
instrument  is  unique  in  itself,  being 
capable  of  the  accuracy  of  an  ana¬ 
lytical  balance  with  a  very  large 
capacity.  Top  weighing  capacity  of 
the  balance  is  100  pounds  with  a 
sensitivity  of  one  part  in  100,000. 

The  speed  control,  having  a  speed 
range  of  10  to  one  and  easily  ex¬ 
tended  to  50  to  one  and  an  accuracy 
of  better  than  0.1  percent,  may  have 
many  applications.  The  individual 
units  or  the  instrument  as  a  whole 
should  prove  to  be  very  flexible  and 
useful  to  perform  tasks  heretofore 
impossible  or  impractical  in  many 
scientific  or  industrial  fields. 
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Structure  oi  complete  eelMocueing  electron  gun.  Two  gloss  rods  support  the  three  self-locuslng  electrode  cylinders,  with  supporting 
flange  and  getter  at  left  and  standard  bent  gun  and  press  at  right 


Self-Focusing  Picture  Tube 

Development,  construction  and  performance  of  electrostatically  focused  television  pic¬ 
ture  tubes  requiring  no  external  focusing  adjustments.  Variations  in  receiver  voltages 
have  no  significant  effect  on  focus.  Focus  lens  geometry  permits  mass  production 


By  A.  Y.  BENTLEY,  K.  A.  HOAGLAND  and  H.  W.  GROSSBOHLIN 

AlUn  H.  DuMont  LahoratorieSt  Inc. 

Passaic,  Neto  Jersey 


SINCE  the  advent  of  large-scale  ing  aspects  of  electrostatically  fo-  The  possibilities  of  operating  the 
television  receiver  manufac-  cused  picture  tubes.  The  first  such  focus  electrode  at  0  percent  of  the 

turing,  the  magnetically  focused  tubes  used  conventional  retarding-  final  anode  voltage  were  also  under 

and  magnetically  deflected  picture  field  lens  structures  similar  to  consideration.  It  has  been  known 

tube  has  been  almost  universally  those  of  oscilloscope-type  tubes,  for  .some  time'  that  the  retarding- 
employed.  Electrostatically  focused  These  required  an  external  focus  field  lens  can  be  u.sed  in  devices 
cathode-ray  tubes  were  well  known  voltage  that  was  an  appreciable  per-  requiring  focused  electron  beams, 
and  extensively  utilized  in  oscillo-  centage  of  the  final  anode  voltage,  where  the  focus  voltage  is  at  cath- 
scopes,  but  these  early  types  had  as  indicated  in  Fig.  lA.  This  intro-  ode  potential.  The  desirable  fea- 
production  and  performance  limi-  duced  the  new  problem  of  obtaining  tures  of  such  operation  are  that  no 
'tations  in  receivers.  The  chief  lim-  a  variable  voltage  source  of  rela-  external  device  or  connection  is 

itations  were  the  increased  complex-  tively  high  potential.  Lens  changes  required  for  focus,  and  the  focus 

ity  of  the  electron  gun  and  the  were  then  made  to  reduce  the  per-  condition  is  essentially  independent 

inability  of  simple  and  inexpensive  cent  voltage  required  for  focus  to  of  variations  in  anode  voltage.  How- 

electrostatic  lens  structures  to  give  a  value  low  enough  so  the  focus  volt-  ever,  lenses  of  the  conventional 
good  focus  at  the  high  beam  cur-  age  could  be  obtained  from  the  type  were  not  found  suitable  for 
rents  required  for  .satisfactory  pic-  B-|- supply  of  the  receiver,  as  shown  production  use  because  the  toler- 
ture  brightne.ss  levels.  in  Fig.  IB.  This  decrease  in  per-  ances  required  in  parts  procurement 

centage  necessitated  a  reduction  in  and  assembly  were  such  as  to  pre- 
rocws  Voltage  dimensions  of  the  focus  elec-  elude  the  possibility  of  precise  con- 

Material  shortages  due  to  the  trode  parts,  increasing  the  preci-  trol  of  focus  characteristics, 
international  situation  brought  re-  sion  required  in  the  fabrication  of  From  a  theoretical  point  of  view, 
newed  interest  in  the  material-sav-  such  lenses.  the  ideal  electron  lens  .should  be  as 
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FIG.  1 — Cross-section  Ttews  of  two  con¬ 
ventional  electrostatic  ienses 


FIG.  2 — Cross-section  oi  new  seli-iocus-  FIG.  3 — Graphical  utilization  oi  electro- 


ing  electrostatic  lens 


lytic  lank  data  ior  lens  design 


large  as  possible,  because  the  -iber- 
rations  of  an  electron  lens  are  a 
function  of  the  distance  from  the 
axis  of  symmetry  relative  to  the 
maximum  diameter  of  the  lens.  The 
lens  .should  be  highly  symmetrical 
to  avoid  astigmatic  distortion, 
hence  should  have  no  high  field 
gradients  subject  to  variations  in 
regions  close  to  the  axis,  and  should 
be  constructed  in  such  a  form  as  to 
minimize  the  effects  of  extraneous 
electrostatic  fields  which  may  be 
injected  by  mechanical  supports  or 
conducting  leads.  Finally,  the  lens 
design  should  be  such  as  to  mini¬ 
mize  the  number  of  dimensions 
which  mu.st  be  accurately  controlled 
to  establish  the  focal  strength  of 
the  lens. 

From  a  practical  point  of  view, 
the  lens  must  fit  inside  the  neck 
wall,  must  be  constructed  so  it  can 
easily  and  accurately  be  jig-assem¬ 
bled  and  must  be  sufficiently  rigid 
to  withstand  normal  handling  and 
processing  stresses  of  the  cathode- 
ray  tube. 

Pinal  Lens  Geometry 

These  factors  led  to  selection  of 
the  geometry  depicted  in  Fig.  2  for 
a  zero-voltage  or  self-focusing  lens. 
By  using  a  low-potential  electrode 
of  larger  diameter  than  the  adja¬ 
cent  high-potential  parts,  the  effec¬ 
tive  lens  diameter  is  increa.sed,  the 
structure  is  self.shielding  again.st 
the  introduction  of  extraneous  fields 
and,  becau.se  of  the  overlapping,  the 
length  of  the  low-potential  cylinder 
has  no  significant  effect  on  the 
strength  of  the  lens.  Lens  strength 
is  controlled  by  the  inside  diameter 
of  the  low-potential  cylinder  and  the 
spacing  between  the  high-potential 
cups.  All  parts  have  large  bearing 
surfaces  conducive  to  maintaining 
a  high  degree  of  concentricity  and 


spacing  accuracy  when  jig-assem¬ 
bled. 

Design  Procedure 

Having  .selected  the  geometry  of 
the  focus  lens  structure,  the  design 
of  a  self-focusing  picture  tube  re¬ 
quires  an  evaluation  of  the  electron 
gun  and  tube  parameters,  particu¬ 
larly  with  a  view  to  the  establish¬ 
ment  of  manufacturing  tolerances 
which,  if  maintained,  will  result  in 
satisfactory  picture  resolution.  The 
problem  was  attacked  by  first  con¬ 
sidering  the  effects  of  lens  dimen¬ 
sion  tolerances  on  focal  strength. 
Determining  these  effects  by  a 
purely  experimental  approach  would 
be  costly  and  time-consuming,  hence 
use  was  made  of  an  electrolytic  plot¬ 
ting  tank  to  obtain  the  electrastatic 
field  configurations  from  which  fo¬ 
cal  strength  could  be  computed. 

Figure  3  illustrates  the  technique 
used  to  obtain  focal  strength  factors 
from  the  tank  data.  The  conven¬ 
tional  approximation  for  focal 
length  of  a  short  lens  as  derived 
from  the  paraxial  ray  equation  was 
used.*  The  potential  F  along  the 
axis  was  measured  in  the  tank  using 
models  approximately  25  times  ac¬ 
tual  size.  The  derivative  of  this 
curve  was  computed,  yielding  the 
V'  curve,  and  division  of  (F')’  by 
F*/*  at  each  point  gave  the  broken- 
line  curve  which  was  integrated 
graphically.  The  area  under  this 
curve  is  inversely  proportional  to 
focal  length. 

Before  accepting  the  results  of 
these  computations  for  manufactur¬ 
ing  specification  data,  it  was  con¬ 
sidered  necessary  to  verify  the  pro¬ 
cedure  experimentally.  This  was 
not  difficult  since  the  geometry  of 
the  lens  .system  was  well-suited  to 
making  a  number  of  experimental 
tubes  with  different  values  of  spac¬ 


ing  between  the  high-potential 
electrodes.  The  results  of  these  ex¬ 
periments  enabled  a  precise  deter¬ 
mination  of  the  design-center  di¬ 
mensions.  Cross-checking  with  the 
electrolytic  tank  verified  the  accur¬ 
acy  of  the  focal-strength  computa¬ 
tions. 

To  determine  the  variation 
permissible  in  the  low-potential 
electrode  internal  diameter  by  mak¬ 
ing  experimental  tubes  was  difficult 
since  jig  modifications  would  be  re¬ 
quired  for  each  diameter  used.  In 
this  case,  the  tank  procedure  was 
particularly  helpful. 

Figure  4  shows  the  compilation 
of  results  for  the  variation  in  lens 
cup  spacing  and  cylinder  inside 
diameter  as  related  to  a  normalized 
focal-strength  factor.  The  curve  of 
focus  volts  was  obtained  by  meas¬ 
urement  of  the  experimental  tubes 
made  with  variations  in  cup  spac¬ 
ing.  As  a  further  check  on  the 
procedure  used,  it  was  found  that 
the  ratio  of  slopes  of  the  focus  ring 
diameter  curve  to  the  curve  for 
lens  spacing  was  approximately  the 
same  as  the  ratio  of  design-center 
ring  diameter  to  the  design-center 
cup  spacing.  This  showed  that  if 
all  the  dimensions  of  the  lens  are 
scaled  up  by  the  same  factor,  the 
focal  strength  is  unchanged,  which 
agrees  with  the  principles  of  di¬ 
mensional  similitude. 

Focal  Strength 

In  the  .same  manner,  the  effect  on 
focal  strength  of  a  change  in  the 
amount  of  overlap  of  the  low-poten¬ 
tial  ring  electrode  was  investigated. 
The  relation  obtained  is  shown  in 
Fig.  5.  Note  that  with  apnroxi- 
mately  0.050  inch  overlap,  a  change 
in  focus  ring  length  has  little  effect 
on  focal  strength.  A  lens  con.struc- 
tion  which  has  a  gap  between  the 
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FIG.  4 — Eiicct  oi  Ians  paramalan  on 
focal  itTonqth 


FIG.  S— Eiioci  oi  locus  olsctrods  length 
on  iocol  strsngth 


FIG.  6 — Eiioct  oi  tubs  dimonsiont  on 
local  slrsngth  and  locus  Toltaqs 


low-  and  high-potential  electrodes 
(shown  on  the  curve  by  negative 
overlap)  is  highly  susceptible  to 
changes  in  focal  strength  by  a 
change  in  the  length  of  the  low- 
potential  electrode. 

Knowing  the  focal-strength  char¬ 
acteristics  of  the  lens,  it  was  found 
possible  to  apply  the  familiar  thin- 
lens  relationship  between  focal 
length  and  object  and  image  dis¬ 
tances  to  the  problem  of  determin¬ 
ing  the  change  in  lens  strength 
required  when  changes  in  tube  and 
electron  gun  dimensions  are  made. 
Figure  6  illustrates  the  way  in 
which  these  changes  are  related  to 
lens  strength  and  focus  voltage. 
These  relationships  were  also  veri¬ 
fied  experimentally. 

Manufacturing  Tolerances 

In  practice,  the  di.stance  between 
lens  cups  is  held  to  within  0.002 
inch  of  design  center.  Focus  elec¬ 
trode  diameter  is  held  to  within 
0.001  inch.  The  remaining  toler¬ 
ances  are  controlled  .so  the  tolerance 
deviation  from  zero  will  be  no 
greater  than  100  volts  for  an  anode 
voltage  of  13  kv  and  a  video  pattern 
beam  current  of  150  oa.  Under 
the.se  conditions  100  volts  change  in 
focus  voltage  results  in  a  change  in 
picture  focus  scarcely  detectable  to 
an  experienced  observer  at  two  feet 
from  the  viewing  screen.  Vieweil 
six  feet  from  the  screen  there  is  no 
appreciable  change  in  picture  qual¬ 
ity  for  a  focus  voltage  range  equal 
to  4  percent  of  the  anode  voltage. 

In  the  establi.shment  of  the  de¬ 
sign  center  for  the  focusing  voltage 
of  a  picture-tube  type,  it  is  neces¬ 
sary  to  consider  the  effect  of  beam 
current  on  focus  voltage.  This  ef¬ 
fect,  of  course,  is  inherent  in  both 
magnetic  and  electrostatic  focus 
len.ses  in  that  variations  in  beam 


current  will  produce  a  change  in 
final  spot  size  which  can  be  mini¬ 
mized  by  changing  the  strength  of 
the  focusing  element. 

Accuracy  of  Focus 

Figure  7  shows  the  required 
change  in  low-potential  electrode 
voltage  necessary  to  maintain  focus 
in  the  presence  of  changes  in  anode 
potential  for  various  beam  currents 
in  the  range  encountered  in  normal 
television  receiver  operation.  This 
curve  was  obtained  from  a  17-inch 
rectangular  tube  by  using  a  light 
meter  to  observe  the  dip  in  raster 
brightness  as  the  tube  is  focused. 
(When  the  .spot  is  focused,  current 
density  is  highest,  and  screen  satu¬ 
ration  will  cause  a  slight  reduction 
in  brightness.) 

For  a  beam  current  of  225  pa, 
the  required  focus  potential  remains 
constant  at  0  percent  over  a  range 
of  anode  potential  from  10  to  20  kv. 
This  current  level  corresponds  to 
the  highlights  of  an  Indian  Head 
video  test  pattern  operating  at  nor¬ 
mal  contrast  with  an  average  cur¬ 
rent  of  approximately  150  pa.  A 
number  of  subjective  tests  have  in¬ 
dicated  that  this  level  corresponds 
very  nearly  to  .somewhat  higher 
brightness  picture  level  than  nor¬ 
mally  encountered  in  receiver  oper¬ 
ation. 

Fixing  the  design  center  for  fo¬ 
cus  at  this  level  and  adjusting  the 
gun  design  to  give  sufficient  resolu¬ 
tion  will  result  in  more  than  suffi¬ 
cient  resolution  at  the  lower  cur¬ 
rents  even  though  the  optimum 
focus  voltage  at  these  lower  cur¬ 
rents  is  higher  than  cathode  poten¬ 
tial.  The  situation  is  similar  to  the 
case  of  an  externally  focused  tube, 
either  magnetic  or  electro-static, 
where  the  u.ser  establishes  a  com¬ 
promise  focus  condition  at  a  high 


FIG.  7 — Variation  ol  locus  sloctrods 
▼ollogo  with  onods  voltago  in  tali, 
locusing  tub* 

current  for  normal  viewing.  In  the 
case  of  the  self-focused  tube,  the 
tube  manufacturer  establishes  this 
condition  by  lens  spacing  adjust¬ 
ments.  The  guns  are  fabricated  as 
two  separate  units  which  are 
welded  together  after  dimensional 
checking  of  the  focus  lens  unit. 

Conclusions 

By  using  a  focus  lens  design  of 
such  geometry  as  to  minimize  the 
number  of  factors  which  can  affect 
focal  strength  and  lens  symmetry, 
it  has  been  possible  to  mass-produce 
television  picture  tubes  which  re¬ 
quire  no  external  device  or  connec¬ 
tion  for  focusing  the  electron  beam. 
Since  the  quality  of  focus  is  built-in 
by  the  tube  manufacturer,  the  use 
of  the  self-focus  principle  can  re¬ 
sult  in  an  important  advantage  to 
the  ultimate  consumer.  This  advan¬ 
tage  is  the  elimination  of  a  control 
or  focus  device  which  may  fre¬ 
quently  be  misadjusted  during  in¬ 
stallation  or  servicing  of  the  re¬ 
ceiver.  Furthermore,  variations  in 
operating  potential  which  can  occur 
during  the  life  of  the  receiver  have 
no  significant  effect  on  optimum  fo¬ 
cus  of  the  picture  tube. 
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vertical  extent  of  cloud  responses 
may  be  determined  and  optimum 
mapping  and  high-ground  warning 
conditions  selected. 

Prior  to  its  contemplated  use  in 
the  Comet  jet  aircraft,  extensive 
tests  were  carried  out  on  conven¬ 
tional  aircraft  to  study  the  capa¬ 
bilities  of  a  low-power  airborne 
search  radar  in  these  applications. 
The  test  programs  were  divided  into 
two  periods,  one  of  which  was  con¬ 
ducted  in  a  Hythe-class  flying  boat 
and  the  other  in  a  Viking  land 
plane.  The  first  period  was  devoted 
almost  exclusively  to  investigating 
the  detection  and  avoidance  of 
cumulonimbus  clouds.  The  latter 
period  involved  primarily  an  inves¬ 
tigation  of  the  operational  value  of 
the  radar  as  a  high-ground  warning 
and  avoidance  facility. 


Cloud  Detection 

In  the  tests  relating  to  cloud  de¬ 
tection,  some  34  hours  were  flown  in 
the  Singapore  area.  Observations 
were  made  on  a  wide  variety  of 
cloud  types  and  detection  was  found 
to  include  growing  cumulus  clouds 
at  various  stages  of  development  as 
well  as  the  heavier  cloud  forma¬ 
tions  of  this  type.  Smaller  cumulus 
clouds  with  vertical  depths  betw’een 
25,000  feet  and  13,000  feet  were 
detected  generally  at  various  maxi¬ 
mum  ranges  from  10  to  30  miles. 
Clouds  as  large  as  40,000  feet  in 
depth  could  be  detected  at  a  range 
of  40  miles  with  reliability.  No 
response  was  obtained  from  stratus 
and  stratocumulus  types.  A  layer 
of  altocumulus  cloud  having  a  verti¬ 
cal  depth  of  12,000  feet  could  not 
be  detected. 

Responses  from  reflecting  types 
of  clouds  were  found  to  be  similar. 
Over  open  sea  there  was  no  difficulty 


Open  plaetlc  radome  shows  scanning  dish  and  tadar  transmitter-receiver  mounted 
in  nose  oi  Viking  aircralt 


JET  passenger  aircraft  cruising  high  ground  in  the  flight  path  of  the 
at  speeds  some  sixty  percent  aircraft  and  for  navigation  by  indi- 
above  those  of  present  craft  will  re-  cator  mapping, 
quire  sure  means  of  avoiding  tur¬ 
bulent  cloud  formations  and  early 
warning  of  mountain  ridges.  Com¬ 
putations  show  that  a  radar  trans¬ 
mitter  with  peak  power  of  80 
kilowatts  is  neces.sary  to  provide 
two  minutes  warning  for  aircraft 
approaching  each  other  when  both 
planes  are  travelling  450  mph. 

The  3-cm  British  equipment  to 
be  described  is  limited  to  a  power 
of  10  kw  to  keep  it  light  and  com¬ 
pact.  It  is,  therefore,  used  pri¬ 
marily  to  detect  cumulonimbus 
clouds  and  areas  of  turbulence  as- 
.sociated  therewith,  for  warning  of 


Gyrostabilized  Antenna 

A  sector  of  space  ahead  of  the 
aircraft  is  searched  and  reflections 
are  translated  onto  the  screen  of 
an  indicating  unit  that  displays  the 
range  and  angular  position  of  the 
obstacles  being  scanned.  To  prevent 
distortion  of  the  display  and  loss  of 
accurate  information  during  air¬ 
craft  maneuvers,  the  scanning  an¬ 
tenna  is  stabilized  in  roll  and  pitch 
angles,  using  a  vertical  gyroscope 
as  a  reference.  The  beam  can  be 
tilted  up  and  down  with  respect  to 
the  reference  platform.  Thus,  the 
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foi  Commercial  Flights 

Hritish  airborne  search  equipment  designed  for  all-jet  commercial  passenger  carriers  with 
(Tuising  speeds  of  500  miles  an  hour  detects  thunderstorms  and  mountains.  A  safety- 
circle  technique  employing  tilt  device  for  the  radar  paraboloid  gives  predetermined 
range  warning  of  a[)proaching  high  ground 


in  recognizing  a  cloud  response, 
but  when  flying  over  land  the  ter¬ 
rain  responses  hindered  cloud 
recognition.  However,  with  a  knowl¬ 
edge  of  the  aircraft’s  exact  position 
and  the  surrounding  terrain,  dis¬ 
crimination  between  the  cloud  and 
terrain  could  be  made  by  the  shadow 
angle  behind  the  cloud  response. 

The  photograph  shows  a  typical 
group  of  growing  cumulonimbus 
clouds,  photographed  from  a  range 
of  20  miles.  The  cloud  top  is  28,000 
feet  and  the  base  is  1,500  feet;  air¬ 
craft  altitude  is  10,000  feet.  The 
radar  indicator  display  produced 
by  this  cloud  formation  in  Fig.  lA 
is  at  a  slightly  greater  range  than 
that  in  Fig.  IB  and  shows  only  the 
four  main  cores.  Figure  IB  shows 
additional  responses  that  appear  at 
15  degrees  to  the  left  when  the 
range  dropped  to  20  miles,  and  are 
from  cumulus  clouds  at  the  middle 
left  of  the  photograph.  Cumulus 
clouds  in  the  foreground  of  the 
main  cumulonimbus  group  did  not 
produce  a  response  until  the  range 
was  dowTi  to  10  miles. 

By  tilting  the  paraboloid  of  the 
radar  antenna  relative  to  the  dipole 
assembly,  the  limits  of  the  plane  of 
scan  can  be  set  within  10  degrees 
above  or  below  the  horizontal.  This 
degree  of  tilt  is  adjusted  from  the 
control  unit  shown  in  Fig.  2  and 
may  be  used  to  determine  the  verti¬ 
cal  extent  of  the  cloud  response 
area  by  adjusting  it  in  both  direc¬ 
tions  until  the  response  disappears 
and  noting  the  angles  at  which  this 
occurs. 

Avoiding  Thunderclouds 

Measurement  of  the  vertical 
depth,  which  involves  the  combina¬ 
tion  of  the  tilt  angle  and  the  range 
and  bearing  information,  shows 


whether  lateral  or  vertical  diver-  made  lateral  avoidance  somewhat 
sion  of  the  turbulent  area  is  neces-  more  convenient  Results  obtained 
sary.  It  was  found  that  the  large  indicated  that  cumulonimbus  clouds, 
vertical  depths  usually  encountered  capable  of  producing  .severe  tur- 


Group  c<  growing  cumulonimbui  clouds  with  typical  anTil  near  leit  top.  Vsil  at 
sxtrsmo  lolt  is  iorniod  irom  ics  crystals.  Strong  updrafts  maks  them  dangorous 
for  oircraft 


FIG.  1 — Torgst  display  of  tbs  cumulonimbus  cloud  formation  in  lbs  photograph. 
Display  at  (A)  shows  a  rongs  of  26  to  36  milss;  that  at  (B)  is  20  to  36  milss 
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bulence,  could  be  detected  up  to  40 
miles  range.  Clouds  that  did  not 
respond  at  ranges  greater  than  10 
miles  usually  caused  slight  discom¬ 
fort  and  in  general  were  harmless. 

Figure  3  shows  a  view  of  two 
cumulonimbus  clouds  separated  by 
a  decided  gap.  In  the  tests  this  was 
observed  on  the  cathode-ray-tube 
indicator  before  it  was  .seen  visually 
and  the  aircraft  was  directed 
through  this  opening  solely  by  radar 
data. 

Terrain  Warning 

The  obser%ation  of  high-ground 
warning  with  this  .system  is  based 
on  the  so-called  safety-circle  tech¬ 
nique.  The  microwave  energy 
radiated  by  the  antenna  of  the 
radar  system  is  beamed  so  that  the 
terrain  directly  below  and  for  a  cer¬ 
tain  distance  ahead  of  the  aircraft 
is  not  illuminated.  Thus,  a  blank 
-sector  in  which  no  reflections  are 
present  is  shown  on  the  indicator. 
Its  radius  will  depend  upon  the 
height  of  the  aircraft,  the  nature 
of  the  forward  terrain  and  the 
beam-tilt  angle  of  the  radar  para¬ 
boloid.  For  a  given  forward  clear¬ 
ance  height  and  a  given  beam-tilt 
angle,  the  safety  circle  will  have  a 
certain  range.  Reduction  of  this 
range  will  indicate  a  reduction  of 
terrain  clearance  and  the  ri.sk  of 
possible  collision. 

Since  the  indicator  provides  a 
bearing  indication  of  ±  75  degrees 
in  the  direction  of  the  aircraft’s 
flight  path,  safe  avoidance  routes 
over  mountainous  areas  can  be  de¬ 
termined. 

Figure  4  illustrates  the  applica¬ 
tion  of  the  .safety-circle  method. 
The  tilt  angle  is  .selected  so  that  the 
lower  edge  of  the  beam  cuts  the  line 
of  desired  clearance  height  H  at 
the  required  warning  range  R^. 
As  the  aircraft  proceeds  on  the 
course,  the  radius  of  the  blank  sec¬ 
tor  varies  according  to  the  nature 
of  the  terrain. 

This  variation  is  shown  in  the 
diagram  at  A,  B  and  C  with  appro¬ 
priate  indicating  unit  displays.  At 
A  and  B  the  radius  of  the  blank 
sector  is  greater  than  that  of  the 
safety  circle,  indicating  that  the 
aircraft  has  more  than  minimum 
clearance  height.  At  C  the  re- 
spon.ses  begin  to  invade  the  safety 


circle,  that  is  the  arc  of  radius  R,. 
Therefore,  while  still  miles  away 
from  the  obstacle  the  pilot  is  given 
warning  that  either  the  course  or 
altitude  of  the  plane  must  be  altered 
or  increa.sed  to  avoid  it.  In  the 
case  illustrated,  a  30-degree  turn  to 
left  or  right  will  take  the  aircraft 
on  a  safe  course. 

Without  scanner  stabilization,  the 
angle  of  the  lower  edge  of  the  beam 
will  vary  with  aircraft  altitude  and 
the  usefulness  of  the  equipment  for 
high-ground  warning  would  be  very 
limited.  On  the  10-mile  scale  in 
test  flights  of  the  Viking  installa¬ 
tion,  errors  no  greater  than  plus 
300  at  4,250  feet  and  minus  180  at 
2,120  feet  were  encountered.  Tilt 
angles  between  0  and  minus  5  de¬ 
grees  were  used,  but  there  was  no 
correlation  between  tilt  angle  and 
clearance  error.  Range  varied  from 
3  to  8  nautical  miles.  At  greater 
ranges,  the  accuracy  decreases  pri¬ 
marily  owing  to  the  difficulty  of 
obtaining  a  high-accuracy  reading 
on  the  40-mile  scale. 

Radar  Mapping 

The  tests  with  the  Hythe  flying 
boat  and  the  Viking  showed  results 
in  navigation  by  indicator  mapping 
to  be  very  much  as  might  be  ex¬ 
pected  in  light  of  the  knowledge  of 
PPI  radar  mapping  over  the  past 
several  years.  The  most  satisfac¬ 
tory'  results  were  obtained  when 
the  area  being  scanned  was  marked 
by  bold  features  such  as  coastlines, 
large  rivers,  lakes  and  isolated 
regions  of  high  ground. 

Different  types  of  flat  terrain 
were  found  to  give  corresponding 
variation  in  response  intensity  un¬ 
der  similar  operating  conditions. 
The  .strongest  intensity  was  pro¬ 
vided  by  areas  composed  of  soft 


sand,  vegetation,  and  dense  for¬ 
estry,  while  areas  of  hard  sand  and 
rock  were  often  found  to  give  little 
or  no  response.  Abrupt  changes  in 
the  type  of  terrain,  such  as  be¬ 
tween  flat  or  rolling  and  mountain¬ 
ous  areas,  could  be  distinguished 
easily. 

The  feature  of  indicator  map¬ 
ping  was  found  to  be  of  consider¬ 
able  value  in  approaching  airports 
in  areas  surrounded  by  high  i 
ground.  During  the  tests  at  Hong 
Kong,  it  was  possible  to  negotiate 
the  harbor  entrance  and  circle  the 
landing  area  well  below  the  level  of 
the  surrounding  hills  through  the 
use  of  radar  data  and  charts  only. 

It  was  also  found  possible  to 
measure  accurate  ground  speeds  by- 
timing  the  approach  over  a  promi¬ 
nent  target  such  as  a  high  cliff, 
when  the  change  in  range  was  of 
the  order  of  15  to  20  miles.  Ranges 
obtained  on  ships  varied  from  5  to 
6  miles  for  small  wooden-hulled 
vessels  to  25  miles  for  medium-sized 
ships.  Other  aircraft  were  sighted 
at  ranges  from  5  to  15  miles,  de¬ 
pending  upon  the  size  and  a.spect 
angle  of  the  plane  in  question. 

Equipment  Features 

The  radar  transmitter  .section 
employs  a  10-kw  3-cm  magnetron 
feeding  into  a  duplexer.  The  pulse 
width  is  1  microsecond  and  the 
pul.se  repetition  rate  is  700  pps, 
controlled  by  a  thyratron  network 
modulator.  The  antenna  consists  of 
an  18-inch  paraboloid,  illuminated 
by  a  back-fed  dipole  and  reflector. 
An  arc  of  150  degrees  in  azimuth 
is  swept  once  per  second.  The 
radiated  cone  of  r-f  energy  subtends 
an  angle  of  6  degrees  and  is  .scanned 
75  degrees  on  each  side  of  the 
aircraft.  The  plane  of  .scan  can  be 
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FIG.  3 — Gop  between  two  cumulonimbus  clouds  at  (A).  Boioro  It  was  soon,  tho  alrcralt  had  boon  diroctod  to  It  by  tho  radar  display 

at(B) 


set  from  10  dejtrees  above  to  10 
decrees  below  the  horizontal. 

The  antenna  .stabilization  .system 
employs  a  gryroscope  as  reference. 
Any  departure  of  the  platform  from 
the  horizontal  causes  the  gyroscope 
to  produce  misalignment  signals, 
which  are  fed  to  a  servo  amplifier 
that  in  turn  controls  the  .servo 
motors.  The  direction  of  these 
motors  is  such  that  the  platform  is 
returned  to  the  zero  signal  position. 
The  stabilization  limits  are  45  de¬ 
grees  in  roll  and  10  degrees  in 
pitch;  the  rates  of  follow  are  30 
degrees  per  second  in  roll  and  10 
degrees  per  second  in  pitch  with  a 
lag  not  greater  than  2  degrees  in 
both  planes.  The  .stabilization 
system  can  be  di.sconnected  and  the 
.scanner  electrically  locked  to  the 
aircraft  axes  by  limit  switches. 


The  azimuth  drive,  tilt  drive,  roll 
and  pitch  stabilization  motors  in 
the  scanning  unit  are  400-cycle 
three-phase  machines  and  the  .sta¬ 
bilization  motors  are  fitted  with 
feedback  generators. 

Receiver 

The  receiver  section  is  associated 
with  the  transmitter  unit  and  con¬ 
sists  of  two  channels,  both  of  which 
are  fed  from  crystal  mixers  with 
a  common  klystron  local  oscillator. 
In  one  of  these  mixers  the  local 
oscillator  frequency  is  mixed  with 
a  small  portion  of  the  magnetron 
output  and  the  difference  frequency 
is  fed  to  the  afc  amplifier  and  dis¬ 
criminator  unit.  The  output  of  this 
unit  controls  the  frequency  of  the 
local  oscillator,  so  that  the  i-f  of 
45  me  is  maintained  despite  drift 


of  the  magnetron  or  local  oscillator 
frequencies.  The  output  of  the  sec¬ 
ond  mixer  is  fed  to  the  video  i-f 
amplifier  that  has  a  bandwidth  of 
2  me  and  includes  a  limiter  stage 
and  cathode-follower  output.  The 
noise  factor  is  in  the  neighborhood 
of  2.5  db  and  the  reserve  gain  is 
such  that  the  limiter  can  be  com¬ 
pletely  blocked  by  noise.  The  i-f 
amplifier,  the  afc  amplifier  and  the 
power  and  modulator  sections  are 
constructed  as  separate  units  that 
plug  into  the  main  frame  to  pro¬ 
vide  optimum  accessibility  for  ser¬ 
vicing.  Total  weight  of  the  units 
is  only  180  pounds. 

Circuits  for  the  time  base,  range 
markers  and  delayed  high-voltage 
.switching  for  the  transmitter  are 
included  in  the  synchronizer  unit 
along  with  the  necessary  power 
supplies.  Two  time  bases,  corre¬ 
sponding  to  10-  and  40-nautical- 
mile  ranges  are  provided.  Markers 
produced  by  ringing  circuits  can 
be  superimposed  on  the  display  at 
intervals  of  2  miles  on  the  10-mile 
range,  and  5  miles  on  the  40-mile 
range. 

Data  for  this  article  was  supplied 
through  the  courtesy  of  E.  K.  Cole, 
Ltd.,  who  developed  the  equipment, 
and  relea.sed  with  permission  of  the 
British  Mini.stry  of  Civil  Aviation. 
Tests  were  conducted  by  British 
Overseas  Airways  Corporation. 


FIG.  4 — Desired  heiqhl  and  slant  range  oi  obstacle  is  set  into  radar  by  antenna 
tilt.  Dashed  line  shows  approach  to  danger  area  as  explained  in  text 
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t  Directional  coupler  end  hybrid  junction  or  magic  tee  utilizing  flat  ttrip  techniques.  Strips  are  between  transporent  plastic  sheets. 

Top  sheet  ot  aluminum,  leit  ot!  to  show  strips,  connects  to  outer  part  oi  each  coax  fitting,  as  olso  does  bottom  sheet 

k 

i  i 

Etched  Sheets  Serve  as 

i 


Flat-strij)  transiiiissiun  system  evolved  from  coax  operates  successfully  above  1,000  me. 
The  metaband-plastic  sandwiches  can  be  produced  at  low  <-ost  by  printed-circuit  etching 
techniques,  replacing  heavy  and  costly  hybrid  junctions  and  other  waveguide  compo¬ 
nents  used  in  airborne  radar  and  microwave  communication  equipment 


The  microwave  printed  circuit 
possesses  all  of  the  virtues  of 
other  printed  circuits,  such  as  light 
weight,  cheapness,  ease  of  manufac¬ 
ture  and  miniaturization,  along 
with  the  ability  to  be  used  at  fre¬ 
quencies  as  high  as  10,000  me.  The 
basis  of  the  new  technique  is  the 
planar  or  flat-strip  transmission 
system  which  was  developed  during 
World  War  II  but  which  has  re¬ 
mained  unpublished  and  relatively 
unknown  in  the  postwar  period,  and 
for  which  an  adequate  theoretical 
analysis  has  not  been  available. 

The  strip  transmission  line  was 
first  used  as  a  power  division  net¬ 
work  by  V.  H.  Rumsey  and  H.  W. 


By  R.  M.  BARRETT 

Chief,  Airborne  Antenna  Section 
Air  Force  Cambridge  Research  Center 
Cambridge,  Maas. 


Jamieson,  and  was  applied  to  a  pro¬ 
duction  antenna  system  during 
World  War  II.  This  work  is  de¬ 
scribed  in  a  report  by  V.  H.  Rumsey 
published  by  the  Combined  Re¬ 
search  Group  at  NRL  during  the 
war  years,  and  in  a  U.  S.  Nav’j’ 
antenna  instruction  book. 

All  of  the  conventional  microwave 
components,  such  as  hybrid  junc¬ 
tions,  directional  couplers,  power 
division  networks  and  filters,  can  be 


readily  fabricated  by  this  tech¬ 
nique. 

Planar  Transmission  System 

The  planar  transmission  system 
upon  which  the  microwave  printed 
circuit  technique  is  based  is  funda¬ 
mentally  an  evolution  of  the  coaxial 
transmission  system.  This  evolu¬ 
tion  can  be  seen  from  Fig.  1. 

If  the  coaxial  line  is  deformed  in 
such  a  manner  that  both  the  center 
and  outer  conductors  are  square  or 
rectangular  in  cross-section,  and 
then  if  side  wells  of  the  rectangular 
coaxial  system  are  extended  to  in¬ 
finity,  the  resultant  flat-strip  trans¬ 
mission  system,  while  possessing  all 
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FIG.  I — Evolullon  oi  naw  ilot-itrip  lrtin«ml»iion  lina  irom  ordinary  coaxial  Una 


FIG.  2 — Flux  plot  o<  ilot-airip  transmis- 
tion  syitani 


FIG.  3 — Copocitanca  data  ior  xaro- 
thicknaaa  canlar  strip 


FIG.  4 — Impadonca  data  lot  xaro-thlck- 
nasa  canlar  strip 


Miciowave  Components 


of  the  advantages  of  the  coaxial 
system,  has  a  form  factor  which  is 
adaptable  to  the  printed  circuit 
technique. 

The  field  distribution  in  this  flat- 
strip  system  can  be  seen  from  the 
flux  plot  in  Fig.  2.  This  flux  plot, 
which  was  obtained  experimentally, 
indicates  the  basic  field  structure 
of  this  type  of  transmission  sys¬ 
tem.  The  neutral  plane,  not  crossed 
by  electric  field  lines,  shows  clearly. 
Almost  all  of  the  field  is  concen¬ 
trated  in  the  region  of  the  strip. 
Since  no  potential  difference  exists 
between  the  outer  plates,  no  en¬ 
ergy  is  propagated  in  the  lateral 
dimension. 

A  cursory  examination  of  the 
flat-strip  line  would  lead  one  to  be¬ 
lieve  that  the  capacitance  of  the 
line,  which  determines  its  charac¬ 
teristic  impedance,  could  be  readily 
calculated  from  the  parallel-plate 
capacitance  formula.  For  wide  low- 
impedance  strips  this  is  true,  but 


for  strips  which  have  a  character¬ 
istic  impedance  in  the  order  of  50 
ohms  the  capacitance  due  to  the 
fringing  effects  at  the  edge  of  the 
center  conductor  is  an  appreciable 
portion  of  the  total  capacitance  and 
produces  a  noticeable  effect,  as 
shown  in  Fig.  3.  As  the  strip  is 
narrowed  for  even  higher  imped¬ 
ance,  the  effect  of  interaction  be¬ 
tween  the  fringing  fields  at  the  two 
edges  of  the  center  conductor  be¬ 
comes  apparent  This  effect,  which 
becomes  appreciable  for  very  nar¬ 
row  strips,  must  be  taken  into  ac¬ 
count  in  the  analysis  of  high-im¬ 
pedance  transmission  lines.  As  the 
width  of  the  inner  strip  increases, 
the  fringing  field  becomes  a  smaller 
proportion  of  the  total  field  and  its 
effect  on  the  impedance  is  thereby- 
reduced. 

Impedance  of  Line 

The  flat-strip  line,  like  the  coaxial 
line,  operates  in  the  TEM  mode. 


The  important  characteristic  of  any 
transmission  system  operating  in 
this  mode  is  the  characteristic  im¬ 
pedance  Z„  which  can  be  calculated 
from  the  known  relation' 

z.  =  \/l7c  (i) 

where  L  is  inductance  per  unit 
length,  C  is  capacitance  per  unit 
length  and  Z,  is  characteristic  im¬ 
pedance. 

The  velocity  of  propagation  V  of 
the  principal  mode  in  such  a  trans¬ 
mission  system  is 

V  =  l/y/LC  (2) 

Combining  Eq.  1  and  2  then  gives 

Z.  -  l/\/V~C  (3) 

In  any  two-conductor  line  the 
velocity  of  propagation  is  the  ve¬ 
locity  of  light  c  in  the  medium 
filling  the  space  and  having  a  dielec- 
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QMETER 
(0OONTON 
TYPE  160) 


transmission  line 


stanoaro  capacitor 

(OR  TYPE  722) 


trie  constant  «  and  a  magnetic  per¬ 
meability  (A,  hence 

V  =  c  =  1/vV  * 

This  gives 

z.  =  Vm./c 

Capacitance  of  Line 

The  only  analysis  or  calculation 
required  to  determine  Z,  is  that 
for  the  capacitance  per  unit  length 
of  the  system  under  study.  An  ap¬ 
proximate  calculation  based  upon 
the  well-known  parallel-plate  capac¬ 
itance  formula  gives  some  insight 
into  the  operation  of  this  line. 

The  parallel-plate  capacitance  in 
a(if  per  unit  length  for  the  case  of 
three  parallel  planes  is 

C„  =  0.8976  (6) 

where  W  is  center  conductor  strip 


FIG.  5 — Experimental  setup  ior  measur* 
inq  characteristics 


function  of  W/D  and  t/D. 

In  Fig.  3  and  4  the  parallel  plate 
capacitance  and  characteristic  im¬ 
pedance  values  are  plotted.  The  ex¬ 
perimental  curve  can  be  seen  to 
differ  from  the  parallel-plate  ca¬ 
pacitance  C„  by  a  constant  fring¬ 
ing  capacitance  except  in  the  region 
of  very  low  W/D  ratios,  where  the 
fringing  capacitance  becomes  a 
function  of  W/D.  This  curve  is 
plotted  for  a  zero-thickne.ss  center 
conductor. 

The  mathematical  analysis  of 
the  flat-strip  transmission  line"  is 
tedious  and  involved,  and  would  be 
out  of  place  in  an  article  of  this 
type.  The  two  general  methods  of 
analysis  for  this  structure  are  the 
boundary-value  solution  of  Laplaces 
equation  and  the  solution  by  meth¬ 
ods  of  conformal  mapping. 

Experimental  Evaluation 

An  experimental  evaluation  of 
flat-strip  transmission  system  is 
relatively  ea.sy,  and  checks  the  the¬ 
oretical  values  closely.  The.se  meas¬ 
urements,  which  for  convenience 
can  be  made  at  low  radio  fre¬ 
quencies,  utilize  simple,  readily 
available  test  equipment.  A 
Q-meter  and  a  precision  standard 
capacitor  are  connected  across  the 
transmission  .system  as  in  Fig.  .5. 


The  standard  capacitor  is  set  at 
100  (if  and  the  Q-meter  is  balanced. 
The  transmission  system  is  then  dis¬ 
connected  and  the  standard  capaci¬ 
tor  adjusted  to  rebalance  the 
Q-meter.  The  difference  in  stand¬ 
ard  capacitor  readings  is  then  taken 
to  be  the  capacitance  of  the  trans¬ 
mission  system.  From  this,  the 
characteristic  impedance  Z.  in 
ohms  is  calculated  as 


where  C  is  in  jif  per  meter.  The.se 
measurements  were  taken  for  a 
series  of  strips  varying  over  a  wide 
range  in  widths  and  thickness  and 
between  plates  whose  spacing  was 
also  varied.  It  was  possible  with 
these  various  strip  widths  and  plate 
spacing  to  make  a  series  of  meas¬ 
urements  over  a  range  of  W/D 
from  0.001  to  1,000.  The  measure¬ 
ments  of  the  low  W/D  ratios  are 
of  doubtful  accuracy,  however,  be¬ 
cause  of  the  difficulty  in  eliminat¬ 
ing  the  stray  end  capacitances  in 
these  particular  cases. 

The  results  of  these  measure¬ 
ments,  as  plotted  in  Fig.  3  and  4, 
show  that  the  experimental  and 
theoretical  results  are  in  close 
agreement  for  all  characteristic 
impedances  below  100  ohms.  Since 
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width,  D  is  plate  spacing,  t  is  cen¬ 
ter  conductor  thickness,  t  is  dielec¬ 
tric  constant  and  C„  is  parallel- 
plate  capacitance. 

The  u.se  of  the  parallel-plate  ca¬ 
pacitance  formula  to  compute  the 
characteristic  impedance  is  per¬ 
missible  for  impedance  values  below 
25  ohms.  The  fringing  field  ca¬ 
pacitance  Ct  becomes  appreciable 
for  impedances  greater  than  this 
and  must  be  added  in  the  calcula¬ 
tions.  The  impedance  then  is 


t  J\{0.S97i{H-,D)+(l-i/D)C,J 
(7) 

Letting  C,  equal  a  con.stant 
(which  can  readily  be  determined 
experimentally),  this  formula  for 
the  characteristic  impedance  holds, 
with  engineering  accuracy,  until 
the  impedances  reach  the  order  of 
100  ohms.  At  this  point  the  inter¬ 
action  between  the  fringing  fields 
becomes  important;  it  is  then  a 


Matched  load,  made  by  applying  reiietiTO  paint  orer  end  oi  ilat-etrip  line 


Flat-strip  version  oi  low-pass  microwave  iilter  having  a  cutoii  irequency  oi  obout 
440  me.  Top  sheet  oi  aluminum  is  leit  oil.  to  show  strip  pattern  sandwiched  between 
transparent  plastic  sheets 


this  is  the  region  of  primary  in¬ 
terest  from  an  application  point  of 
view,  both  the  theoretical  and  ex¬ 
perimental  approaches  are  adequate 
for  the  majority  of  practical  ap¬ 
plications. 

Although  the  theoretical  and  ex¬ 
perimental  data  presented  to  this 
point  is  for  the  center  conductor 
imbedded  in  a  uniform  dielectric, 
this  method  of  construction  is  not 
practical  in  many  of  the  applica¬ 
tions.  Two  alternate  types  of  lines 
are  illu.strated  in  Fig.  6. 

The  dielectric  sandwich  trans¬ 
mission  line — the  one  u.sed  in  all 
of  the  subsequent  material  given 
in  this  paper — when  limited  to  a 
very  thin  center  conductor,  such 
as  a  metal  foil  or  a  printed  con¬ 
ductor,  has  the  same  character¬ 
istics  as  the  case  for  which  the 
theoretical  and  experimental  data 
was  evaluated.  This  .sy.stem  is 
ideally  suited  for  the  printed  cir¬ 
cuit  technique  and  has  been  widely 
used  by  the  author. 

The  compensated  .stub-supported 
transmi.ssion  line  is  of  value  when 
the  losses  due  to  a  continuous  di¬ 
electric  sheet  cannot  be  tolerated, 
when  the  weight  of  the  structure 
ife  of  paramount  importance,  when 
thick  center  strips  are  to  be  used. 


I-*  1 

UNIFORM  DIELECTRIC 
TRANSMISSION  LINE 


DIELECTRIC  SANDWICH 
TRANSMISSION  LINE 


COMPENSATED  STUB  SUPPORTED 
TRANSMISSION  LINE 


FIG.  6 — TypM  oi  ilal-ilrip  tranunisiion 

systemi 


Exparunental  Mtup  loi  mMsurinq  characteri>tict  oi  Torioua  ilat-ttiip  conliquratfons 


or  when  high  power  is  to  be  car¬ 
ried  by  the  system. 

Applications 

The  planar  transmission  system 
can  be  readily  adapted  to  printed 
circuit  techniques  by  using  two 
sheets  of  solid  dielectric  as  spacers 
Itetween  the  outer  conductors,  the 
center  conductor  being  supported 
lietween  the  sheets.  This  center 
conductor  can  be  printed  on  one 
of  the  dielectric  sheets  with  a  con¬ 
ducting  paint  by  the  standard  silk- 
screen  printing  process.  Experi¬ 
mental  work  can  also  be  readily 
accomplished  by  using  thin  metal- 
foil  center  conductors  which  can 
be  cut  with  a  pair  of  scissors  and 
glued  to  one  of  the  sheets. 

Since  the  characteristic  imped¬ 
ance  of  the  system  is  a  function 
of  strip  width,  it  is  readily  adapt¬ 
able  to  circuits  requiring  imped¬ 
ance  changes. 

In  most  practical  applications 
care  must  be  taken  in  effecting  a 
transition  from  regular  coaxial 
transmission  line  to  the  flat-strip 
transmi.ssion  line  in  order  that 
higher  modes  shall  not  be  excited. 
A  TEM  mode,  which  will  propagate 
between  the  plates,  can  be  excited 
by  a  nonsymmetrical  junction.  This 
and  other  modes  can  be  eliminated 
by  placing  shorting  pins  between 
the  outer  conductors  in  the  region 
of  the  junctions,  thus  insuring  that 
the  outer  conductors  are  at  the 
same  potential. 

A  very  practical  junction  which 


is  well  matched  and  excites  no 
higher-order  modes  consists  of  a 
regular  type  N  connector  which  is 
inserted  between  the  edges  of  the 
planar  line,  this  line  consisting  of 
two  i-inch  polystyrene  sheets  be¬ 
tween  metal  conductors.  This  junc¬ 
tion  is  matched  to  a  50-ohm  center 
conductor  over  a  wide  band  of 
frequencies. 

Since  the  lateral  attenuation  in 
the  printed  circuit  structure  is 
high — in  the  order  of  75  db  per 
inch  for  one  of  the  circuits  tested 
by  the  author — it  is  possible  to 
have  several  circuits  quite  close  to¬ 
gether  without  annoying  coupling 
or  cross-talk  between  circuits 
mounted  on  the  same  sheet. 

Power  Splitter 

The  power  division  network  illus¬ 
trated  in  Fig.  7  is  based  upon  the 
action  of  the  quarter-wave  trans¬ 
former*.  If  a  transmission  line  is 
cut  to  a  quarter  wavelength,  it  pos¬ 
sesses  the  property  that  any  im¬ 
pedance  placed  at  one  end  of  the 
line  will  look  like  another  imped¬ 
ance  from  the  other  end  of  the 
line.  The  characteristic  impedance 
is  the  geometric  mean  of  the  end 
impedances. 

If  two  50-ohm  lines  from  the 
output  junctions  are  combined  at 
point  A,  the  resultant  parallel  im¬ 
pedance  will  be  25  ohms.  The  quar¬ 
ter-wave  line  transforms  this 
impedance  to  100  ohms  at  junction 
B  where  the  parallel  impedance  of 
the  two  100-ohm  ends  of  the  quar- 
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"i? DIVIDING  NETWORK 
USED  TO  FEED  I20’ARC 
OF  48-ELEMENT 
CIRCULAR  ARRAY 

FIG.  7 — Microwava  power  divider  made 
by  etching  Hat  itrip 


Zo'Seio  L'a  +  B  -J-'cU  '  equivalent 
EQUIVALENT  network  FILTER  CIRCUIT 


FIG.  8 — Low-pau  iiltar  conitrucflon  and 
choracteiiitici 


I  ^ - '  ^^40  «  ATTENUATOR 

I  |wSlSTIVE  metal 

'  |tyPE  R-Zl 

\  CONOUCTING'i-BELECTRIC  SHEETS 

•  ''  exploded  view 

showing  construction 


loeo  1.200 
FREQUENCY  IN  MC 


FIG.  9 — Printing  technique  lot  matched 
load  and  attenuator 


ter-wave  transformer  is  50  ohms. 
This  junction  is  then  connected  to 
the  input  terminal  with  a  50-ohm 
line.  Power  entering  the  circuit 
at  the  input  terminal  will  be  di¬ 
vided  into  four  equal  components 
at  the  output  terminals  and  the 
50-ohm  characteristic  impedance  is 
maintained  throughout  the  divi¬ 
sion.  A  sixteen-element  power  di¬ 
vider  utiliring  these  four-to-one 
dividing  networks  has  been  con¬ 
structed  and  used  successfully  in 
exciting  an  experimental  antenna 
array. 

Printed  Circuit  Filters 

Another  application  to  which 
this  technique  is  ideally  suited  is 
the  construction  of  microwave  fil¬ 
ters.  A  short  section  of  uniform 
transmission  line  can  be  repre¬ 
sented  by  a  pi-type  equivalent  cir¬ 
cuit.  The  circuit  of  a  low-pass  filter 
is  a  ladder  network,  hence  by  a 
judicious  choice  of  short  sections 
of  transmission  line  connected  in 
series,  it  is  possible  to  construct  a 
low-pass  filter.  In  Fig.  8  the  de¬ 
sign  of  a  filter  of  this  type  is  illus¬ 
trated.  By  varying  the  strip  width 
or  characteristic  impedance,  the 
ratio  between  capacitance  and  in¬ 
ductance  of  the  individual  sections 
may  be  changed.  ^Vhen  these  sec¬ 
tions  are  arranged  in  series  they 
have  an  equivalent  network  which 
can  be  shown  to  be  essentially  the 
equivalent  circuit  of  a  low-pass 
filter. 

An  experimental  model  of  this 
filter  was  designed,  constructed, 
and  tested  in  half  a  day — an  illus¬ 
tration  of  the  flexibility  and  speed 
of  this  method.  The  filter  has  a 
reasonably  good  low-pass  charac¬ 
teristic  and  has  a  rate  of  attenua¬ 


tion  in  the  attenuation  band  which 
exceeds  30  db  per  100  me. 

Attenuators  or  Matched  Loads 

By  printing  resistive  paint  on 
the  dielectric  sheets  prior  to  print¬ 
ing  the  conductors,  it  is  possible 
to  construct  attenuators  and 
matched  loads,  as  shown  in  Fig.  9. 
The  resistive  elements  were  painted 
on  the  dielectric  spacers  with  type 
R-21  resistive  paint.  The  center 
conductor,  which  was  cut  from  a 
thin  strip  of  copper  foil,  was  then 
placed  between  the  sheets.  The 
matched  load  was  tested  over  a 
considerable  frequency  range  and 
proved  to  have  a  reasonably  good 
match  over  this  range. 

Future  Applications 

Other  experimental  microwave 
circuits  have  been  successfully  fab- 
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FIG.  10 — Printed  vanion  oi  dirocUonal 
coupter.  and  •iioct  oi  (pacing  on  coup¬ 
ling  and  dirocUTlty  value* 


ricated  by  this  technique,  as  shown 
in  Fig.  10.  It  seems  quite  conceiv¬ 
able  that  the  entire  r-f  circuitry  of 
a  modern  microwave  receiver  could 
be  successfully  constructed  by  this 
method.  This  would  mean  a  great 
reduction  in  cost  and  fabrication 
time  and  would  lend  itself  to  the 
production  of  throw-away  systems 
for  use  in  such  expendable  w’eap- 
ons  as  guided  missiles,  rockets, 
radio-controlled  bombs  and  proxim¬ 
ity  fuzes. 

The  technique  also  lends  itself  to 
the  miniaturization  of  r-f  circuits 
since  the  dimensions  of  such  cir¬ 
cuits  built  by  this  method  are  a 
function  of  the  dielectric  constant 
of  the  media  upon  which  the  cir¬ 
cuit  is  printed.  The  reduction  in 
size  is  approximately  the  square 
root  of  the  dielectric  constant  used. 
Another  technique  can  be  used  for 
circuits  which  must  be  long  in  one 
dimension,  such  as  a  microwave 
filter.  This  scheme  involves  using 
flexible  dielectric  material,  rolling 
the  circuit  up  in  a  manner  similar 
to  the  construction  of  a  paper  ca¬ 
pacitor,  and  enclosing  it  in  a  can. 

All  of  the  possible  applications 
of  this  technique  cannot  be  fore¬ 
seen.  It  Tvas  felt  by  the  author, 
however,  that  the  material  in  this 
paper  should  be  brought  to  the  at¬ 
tention  of  other  research  and  en¬ 
gineering  groups  at  this  time. 
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Co.,  May  12.  1950. 

(3)  K.  M.  Barrett  and  M.  H.  Barnes. 
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Improvements  Extend 
Magnetic- Amplifier 
Applications 


Magnetic  amplifiers  become  more  versatile  as  their  characteristics  are  improved  hy 
introduction  of  new  circuits  and  components.  The  author  reviews  the  major  component 
situation  and  shows  its  effect  on  current  and  potential  applications 


FIG.  1 — Typlcol  magnstic  omplUiu  di- 
cult  lued  to  Uliutrat*  Toltag*  and  cur¬ 
rent  relationship* 


Largely  responsible  for  the  up- 
I  surge  in  magnetic  amplifier 
work  in  the  last  five  years  is  the 
development  of  new  materials  and 
improved  components.  So  extensive 
is  the  resulting  progress  that  mag¬ 
netic  amplifiers  are  currently  the 
subject  of  considerable  investiga¬ 
tion  among  the  services  and  in  pri¬ 
vate  industry.  This  article  sum¬ 
marizes  recent  advances. 

Core  Materials 

In  the  early  days,  magnetic  am¬ 
plifiers  employed  saturable  core  re¬ 
actors  made  of  ordinary  trans¬ 
former  grade  steel.  Three-legged 
core  construction  was  usually  u.sed 
and  high-gain  amplifiers  neces.sarily 
consisted  of  a  multitude  of  stages. 


By  FRED  BENJAMIN 

Bead,  Magnetic  Amplifler  Department 
Bogue  Electric  Manufacturing  Company 
Paterson,  \ev>  Jersey 


FIG.  2 — WaTsionns  show  poak  oud 
OToraqo  Tollaqst  in  maqnotic  amplUier 
circuit 


Improvement  in  gain  was  readily 
achieved  through  the  use  of  grain- 
oriented  silicon  steels  (3  percent 
Si,  97  percent  Fe) :  Hypersil,  Tran- 
cor  XXX  or  Solectron  type  C  (cut) 
or  toroidal  (gapless)  cores.  Fur¬ 
ther  advances  and  other  applica¬ 
tions  led  to  the  u.se  of  Mu-metal 
(75  percent  Ni,  2  percent  Cr,  5 
percent  Cu,  18  percent  Fe),  Super- 
malloy  (79  percent  Ni,  5  percent 
Mo,  15  percent  Fe),  4-79  Permal¬ 
loy  (79  percent  Ni,  4  percent  Mo, 
16  percent  Fe)  and  finally  to  the 
use  of  toroidal  cores  made  of  tape 
using  grain-oriented  50  percent  Ni- 
.50  percent  Fe  material  with  high 
saturation  flux  density,  narrow  and 
rectangular  hysteresis  loops  under 
the  various  names  of  Deltamax, 


FIG.  3 — CutTSs  show  desirablo  charac¬ 
teristics  lor  special  maqnstic  aaipliiier 
selsniuni  rectiiier 


Hypernik  V,  Orthonik,  Permeron 
and  Orthonol. 

RectHiers 

Rectifiers  in  magnetic  amplifier 
circuits  are  usually  of  the  selenium 
type.  Germanium  crystal*  are  often 
u.sed  where  small  currents  are 
encountered. 

Advances  in  the  art  of  selenium 
rectifier  manufacture  during  re¬ 
cent  years  have  been  startling. 
Early  cells  were  rated  for  14  volts 
rms.  Since  then,  ratings  have  suc¬ 
cessively  increased  to  16,  22,  26, 
33,  40  and  presently  50  volts  rms. 
In  each  ca.se  the  current  rating 
per  square  inch  of  selenium  rec¬ 
tifying  area  remained  the  same, 
0.32  d-c  amp  per  square  inch  for 
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FIS.  4  —Block  diagram*  *how  d<  generator  Tollage  regulator  (A)  and  regulated  d.c  power  supply  (B)  using  magnetic  ompliiiers 
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FIG.  S — Magnetic  ampliiiers  can  be  used  in  rarious  ways  to  regulate  output  ol  a-c  generators 


a  full- wave  bridge. 

In  spite  of  the  increa.sed  volt¬ 
age  rating  of  today’s  selenium  rec¬ 
tifier  plates,  their  life  expectancy 
in  an  ambient  temperature  of  up 
to  35  C  is  20,000  to  100,000  hours. 
At  the  same  time,  the  forward 
voltage  drop  of  a  rectifier  with  high- 
voltage  cells  is  less  than  the  volt¬ 
age  drop  of  a  similarly  rated  recti¬ 
fier  with  more  than  one  low-voltage 
cell,  because  the  forward  drop  of 
a  high-voltage  cell  is  only  slightly 
higher  than  that  of  a  low-voltage 
cell.  This  results  in  the  further 
advantage  of  improved  rectifier 
regulation. 

Improvements  of  rectifiers  avail¬ 
able  on  today’s  market  do  not  stop 
here.  Rectifiers  for  operation  in 
higher  ambient  temperatures  are 
available.  These  can  be  operated 
at  ambients  up  to  75  C,  with  little 


or  no  derating,  with  a  life  ex¬ 
pectancy  of  5,000  to  20,000  hours, 
and  with  somewhat  decreased  life 
expectancy  in  even  higher  ambi¬ 
ents.  Rectifiers  for  operation  in 
adverse  surroundings  are  also  avail¬ 
able.  Such  rectifiers  receive  fin¬ 
ishes,  or  are  hermetically  sealed, 
to  withstand  high  humidities,  salt 
spray,  fungus  and  acids. 

Furthermore,  rectifiers  made 
especially  for  high-gain  magnetic 
amplifier  applications  are  now 
available.  Such  rectifiers  have 
guaranteed  forward  to  reverse  cur¬ 
rent  rating  ratios  of  300  to  3,000. 
In  magnetic  amplifiers  low  leak¬ 
age  means  more  economic  high 
gain. 

Voltage  Rating 

As  a  further  aid  in  high-gain 
magnetic  amplifier  design,  today’s 


selenium  rectifiers  may  be  proc¬ 
essed  to  withstand  peaks  of  higher 
than  rated  voltage  continuously  for 
a  short  portion  of  each  cycle.  This 
makes  it  possible  to  reduce  the 
number  of  rectifier  plates  in  those 
cases  where  the  amplifier  is  operat¬ 
ing  continuously  far  below  maxi¬ 
mum  output.  Referring  to  Fig.  1, 
for  example,  assume  that  the  sup¬ 
plied  voltage  E,.,  is  equal  to  120 
volts  rms,  and  that  the  maximum 
load  voltage  (across  Rl)  is  30  volts 
d-c.  Under  sinusoidal  conditions,  a 
single-phase  full-wave  bridge  with 
one  40-volt  plate  per  arm  would  be 
sufficient.  In  a  magnetic  amplifier 
circuit  of  this  kind,  using  ordinary 
rectifier  plates,  three  40-volt  (or 
equivalent)  rectifier  plates  per  arm 
would  be  required  for  X,  in  .spite 
of  the  low  d-c  output  from  the 
bridge. 
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The  accepted  method  of  rating 
rectifiers  is  simply  misleading.  A 
40- volt  rectifier  call  is  not,  in  real¬ 
ity,  a  plate  good  for  40  volts  rms 
applied,  but  good  for  v'2  times  40 
peak  volts  applied.  It  is  apparent 
from  Fig.  2  that  the  peak  voltage 
across  X,  in  Fig.  1  is  almost  the 
peak  of  the  applied  voltage 
necessitating  what  seems  to  be  an 
unnecessary  number  of  rectifier 
plates  in  .series  per  arm.  If  special 
selenium  rectifiers,  however,  are 
used  that  will  stand  peaks  of  higher 
than  rated  voltage  continuously  for 
a  short  portion  of  each  cycle,  two, 
or  even  one,  40-volt  rectifier  plate 
per  arm  might  be  sufficient. 

Current  Rating 

With  regard  to  rectifier  rat¬ 
ing  nomenclature,  another  point 
should  be  mentioned  in  connection 
with  magnetic  amplifier  design. 
Just  as  rectifiers  are  rated  for  rms 
voltage  instead  of  peak  voltage, 
they  are  rated  for  d-c  current  in- 
.stead  of  watt.s.  Both  forward  and 
reverse  losses  enter  into  this 
problem.  The  rating  of  a  rectifier 
cell  is  based  on  the  total  watts 
loss  which  will  cause  a  certain  rise 
in  cell  temperature.  With  normal 
ambient  temperatures,  up  to  35  C, 
this  rise  is  usually,  in  the  case  of 
selenium  rectifiers,  required  to  be 
no  more  than  30  to  35  C  for  long 
rectifier  life  expectancy. 

Examining  the  problem  of  re¬ 
verse  losses,  it  becomes  apparent 
that  they  decrease  with  lower  ap¬ 
plied  voltage  and  with  lower  reverse 
current  -  vs  -  voltage  characteristic 
(See  Fig.  3).  From  these  two  fac¬ 
tors  the  following  conclusions  can 
be  drawn;  (1)  If  lower  voltage 
than  rated  voltage  is  applied  to 
the  ordinary  selenium  rectifier  cell, 
higher  than  rated  forward  cur¬ 
rents  can  be  drawn  with  the  same 
amount  of  rectifier  heating.  (2)  A 
special  magnetic  amplifier  cell  with 
low  leakage  current  (high  reverse 
resistance)  can  be  operated  with 
at  least  the  rated  forward  current 
of  an  equivalent  nonmagnetic  am¬ 
plifier  type  cell,  in  spite  of  the 
slightly  greater  forward  voltage 
drop,  see  Fig.  3,  and  therefore 
slightly  higher  forward  losses. 

Assuming,  for  discussion  pur¬ 
poses,  reverse  losses  to  be  con¬ 


stant,  what  about  the  forward 
losses,  as  regards  magnetic  ampli¬ 
fier  circuits?  With  reverse  losses 
constant,  forward  los.ses  determine 
the  rating  of  the  rectifier.  As  in 
the  case  of  voltage  ratings,  d-c 
current  ratings  for  rectifiers  have 
meaning  only  under  sinusoidal  con¬ 
ditions.  In  fact,  rms  current  value 
ratings  would  be  just  as  meaning¬ 
less  under  nonsinusoidal  conditions, 
inasmuch  as  we  are  dealing  with 
a  nonlinear  device.  Power  is  not 
equal  to  PR  but  equal  to  the  sum¬ 
mation  of  the  various  instantaneous 
values  of  tV. 

C.  E.  Hamann  treated  this  sub¬ 
ject  in  a  recent  A.I.E.E.  conference 
paper,  which  dealt  with  resistance- 
capacitance  loading  of  selenium 
rectifiers.  He  developed  Table  I, 
which  shows  the  order  of  derating 
neces.sary  with  pul.ses  of  different 
duration.  This  table  was  derived 
graphically  and  is  ba.sed  on  a  par¬ 


ticular  make  of  selenium  rectifiers. 
A  similar  table  can  easily  be  de¬ 
rived  graphically  or  mathematically 
for  any  other  make  of  rectifier. 

It  should  be  concluded  therefore 
that  for  use  in  high-gain  magnetic 
amplifiers  the  type  and  the  size  of 
rectifier  plates,  as  well  as  the  num¬ 
ber  required  in  series,  cannot  be 
simply  picked  out  of  a  manufac¬ 
turer's  table  of  standard  selenium 
rectifiers  giving  only  rms  or  d-c 
volts  and  d-c  current  ratings. 


High-gain  magnetic  amplifiers 
find  wider  u.se  from  week  to  week, 
as  illustrated  by  the  following 
examples : 

Voltage  Regulators 

Direct-current  generators  with  J 
percent  ripple  are  being  controlled  to 
1  percent  regulation  by  means  of 
high-gain  magnetic  amplifiers  of  the 


Table  I — Derating  Factors  ior  Different  Length  Pulses 


Type  wave 

Sine 

half 

wave 

Step 

function 

Step 

function 

Step 

function 

Step 

function 

Step  Step 

function  function 

P.i  induct  ion 
period 

i«tp 

S60' 

180° 

120° 

90° 

ir 

60° 

.\verage 

current 

0  160 

0  19^ 

0.166 

0.1.12 

0  111 

0  111 

0.126 

RMS 

current 

0 . 2."i2 

0.19.1 

0.217 

0  261 

0  287 

0  100 

0.108 

Peak 

current 

0  .'>01 

0.191 

0  .112 

0.  l.'>.'> 

0..i70 

0  670 

0  7.1.1 

t\  att.s 

0.112 

0.112 

0  112 

0  112 

0  112 

0  112 

0  112 

FIG.  ( — VoXaqa-Mntlnq  currvs  ior  o-c  gonotolor  voltaqo  roquloiot 
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type  shown  in  Fig.  4A.  The  mag¬ 
netic  amplifier  is  usually  of  the  sim¬ 
ple  self-saturating  type  having  only 
one  control  winding.  The  output 
voltage  is  continuously  adjustable 
by  means  of  changing  the  refer¬ 
ence  voltage  or  the  slider  setting 
on  the  sensing  potentiometer,  or 
both. 

Regulated  rectifier  d-c  power  sup¬ 
plies  are  using  high-gain  magnetic 
amplifiers,  especially  where  the 
input  power  source  is  three-phase 
and  the  regulation  requirement  is 
1  percent  or  better.  Such  a  supply 
will  regulate  the  output  w’ith  re¬ 
spect  to  line  voltage  and  frequency 
as  well  as  load  changes  and  readily 
can  take  short  duration  overloads 
without  damage  to  the  components. 
A  typical  system  is  shown  in 
Fig.  4B. 

The  aging  problem  is  usually 
small  inasmuch  as  the  regulator 
automatically  compensates  for  such 
changes  everywhere  except  in  the 
reference  source.  To  minimize  the 
problem  further,  any  rectifiers  in 
the  reference  source  (which  is 
small  as  compared  to  the  rest  of 
the  .system)  are  usually  made  over¬ 
size.  Even  so,  a  resistor  adjust¬ 
ment  compensating  for  any  pos¬ 
sible  aging  can  be  provided. 

The  output  voltage  is  again  con¬ 
tinuously  adjustable  by  means  of 
changing  the  reference  voltage  or 
the  slider  setting  on  the  sensing 
potentiometer,  or  both. 

Alternating -current  generators 
with  frequencies  from  60  to  10,000 
cycles  have  been  successfully  regu¬ 
lated  to  i  percent  by  means 
of  high-gain  magnetic  amplifiers. 
These  fall  into  several  categories; 
(1)  self-excited  (Fig.  5A,  5C),  (2) 
separately  excited  (Fig.  5B,  5D), 
(3)  controlling  a  d-c  exciter  feed¬ 
ing  the  main  generator  (Fig.  5C. 
5D),  and  (4)  controlling  main  gen¬ 
erator  field  directly  (Fig.  5A,  5B). 

The  output  on  such  units  is  con¬ 
tinuously  variable. 

Referring  to  Fig.  5A,  the  error 
signal  is  usually  provided  by  means 
of  saturable  reactors  operated  in 
the  saturated  region  and  compared 
with  a  practically  linear  current 
(obtained  directly  from  the  a-c 
source  through  a  transformer,  a 
resistor  and  a  rectifier)  which  acta, 
relative  to  the  error  signal,  as  a 


FIG.  7 — Dltccl-cunant  motor  ipood  togu- 
lator  lulng  Hold  control 
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FIG.  8 — Freguoncy-ienting  cuttm  tor 
d-c  motor  ipeed  regulator 


FIG.  9 — Position  servo  system  using 
magnetic  amplifier 


reference  source.  Referring  to  Fig. 
6,  as  El  changes  to  E„  the  mag¬ 
netic  amplifier  receives  an  error 
signal  which  is  equal  to  A/ 
minus  Ai. 

To  obtain  even  more  perfect  reg¬ 
ulation  and  yet  stay  within  a  single- 
stage  high-gain  design,  other  con¬ 
trol  windings  are  often  added  to 
the  magnetic  amplifier  which  sense 
output  current  and  output  power 
factor. 

Battery  Chargers 

Automatic  battery  chargers  using 
high-gain  magnetic  amplifiers  may 
be  of  the  regulated  d-c  or  regulated 
rectified  a-c  type. 

The  regulated  d-c  power  supply 
floats  across  the  battery  through  a 
resistor  determining  the  charging 
rate.  The  charger,  containing  a 
rectifier  in  its  output,  prevents  cur¬ 
rent  reversal  and  consequent  bat¬ 
tery  discharge  without  the  use  of 
a  reverse-current  relay.  Overcharg¬ 
ing  may  be  prevented  by  inherently 
changing  from  a  constant  voltage 
to  a  constant  current  charger  at 
a  given  current  value. 

To  maintain  fully  charged  bat¬ 


teries  at  all  times,  battery  chargers 
may  also  be  designed  to  change  the 
charging  rate  proportional  to  the 
discharging  rate. 

The  regulated  rectified  a-c  gener¬ 
ator  type  may  use  high-gain  mag¬ 
netic  amplifier  field  control  and  finds 
application  in  variable-speed  engine 
driven  generators.  In  such  a  system 
the  output  of  the  generator  before 
rectification  may  serve  as  the  power 
to  the  magnetic  amplifiers. 

Speed  and  Frequency  Regulators 

The  types  of  speed  and  frequency 
regulators  using  high-gain  mag¬ 
netic  amplifiers  are  numerous. 
There  are  d-c  motors  with  field 
and/or  armature  control.  There  are 
also  variable-speed  d-c  motors  which 
are  being  speed  regulated  automat¬ 
ically  to  whatever  speed  they  are 
.set  using  the  above  schemes. 

Other  examples  are  variable 
speed  d-c  motors  which  are  being 
speed  regulated  automatically  at 
whatever  speed  they  are  set,  using 
the  Ward-I.eonard  system  of  regu¬ 
lating  the  d-c  generator  which 
drives  the  d-c  motor.  And  finally 
there  are  variable  speed  induction 
motors  where  the  clutch  slip  is  con¬ 
trolled  by  a  magnetic  amplifier, 
and  induction  motors  the  speed  of 
which  is  being  controlled  by  mag¬ 
netic  amplifiers  controlling  sat¬ 
urable  reactors  in  the  line. 

Figure  7  shows  a  typical  field  con¬ 
trol  speed  regulator  using  a  high- 
gain  magnetic  amplifier.  The  d-c  ar¬ 
mature  input  may  be  derived  from 
either  available  d-c  or  rectified  a-c. 
Such  a  system  is  available  commer¬ 
cially  and  it  regulates  to  better 
than  1  percent  in  overall  speed  with 
input  line  voltage  changes  of  two 
to  one  and  from  no  load  to  full  load. 
The  regulator  derives  its  power 
from  the  generator  output  and  uses 
two  series-tuned  circuits  which 
•sense  generator  output  frequency 
and  provide  a  nonlinear  signal.  As 
in  the  previously  described  voltage 
regulator,  the  difference  between 
this  nonlinear  sensing  signal  and 
the  linear  reference  source  provides 
the  regulator  error  signal. 

Figure  8  shows  a  typical  graph 
of  the  serie.s-tuned  sensing  circuits. 
The  currents  from  each  of  the  two 
series-tuned  circuits  are  fed  into 
similar  control  windings  on  the 
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magnetic  amplifier  reactors,  but 
phased  to  produce  opposing  fluxes. 
As  a  consequence,  at  the  operating 
frequency  (to  which  the  machine 
is  to  be  held),  zero  net  flux  is  set 
up  by  the  two  sensing  windings. 
Therefore,  a  departure  from  the 
operating  frequency  (to  /,  or  /,)  in 
Fig.  8  would  result  in  producing 
an  error  flux  proportional  to  the 
difference  in  ordinates  of  the  two 
tuned  circuit  curves  as  shown  by 
the  respective  arrows. 

In  a  system  of  the  kind  dis¬ 
cussed  here,  circuit  variations  are 
of  course  possible.  The  power  to 
the  magnetic  amplifier  may  come 
from  some  outside  a-c  source,  per¬ 
haps  from  the  same  a-c  that  is  rec¬ 
tified  and  used  as  armature  input. 
Another  variation  possible,  impor¬ 
tant  in  those  cases  where  the  regu¬ 
lated  motor  is  not  driving  a 
generator,  is  the  use  of  a  tachom¬ 
eter  generator,  a-c  or  d-c,  to  pro¬ 
vide  the  error  signal  instead  of 
series-resonant  circuits.  Such  a 
scheme  is  also  u.sable  in  variable- 
speed  applications. 

These  high-accuracy  speed  regu¬ 
lators  usually  require  anti-hunt  cir¬ 
cuits.  The  input  to  such  a  stabiliz¬ 
ing  circuit  is  not  shown  in  Fig. 
7  as  it  may  originate  at  numerous 
points  in  the  sy.stem. 

Positioning  Servos 

Figure  9  shows  a  positioning 
servo  using  a  high-gain  magnetic 
amplifier  which  might  be  used  in 
such  applications  as  automatic  boat 
steering,  automatic  valve  control 
or  automatic  gun  positioning.  Such 
a  system  may  use  a  d-c  or  two- 
phase  motor.  Power  to  the  ampli¬ 
fier  may  be  of  60-cycle,  400-cycle 
or  of  higher  frequency.  The  con¬ 
trol  may  be  provided  by  a  rheostat, 
a  temperature-sensitive  element  or 
the  output  of  some  other  automatic 
device.  The  followup  might  be  a 
potentiometer,  or  the  control  ele¬ 
ment.  Mechanical  or  electrical 
damping  may  be  used. 

Figure  lOA  and  lOB  show  typical 
high-gain  magnetic  amplifiers  for 
two-phase  and  d-c  motor  controls. 

Industrial  Controls 

Industrial  control  applications  of 
hi^-gain  magnetic  amplifiers  are 
becoming  more  and  more  common¬ 


place.  Automatic  controls  of  motors 
in  textile  industry,  automatic  photo¬ 
cell  controls,  automatic  safety  de¬ 
vices,  and  automatic  temperature 
controls  are  some  of  today’s  robots 
using  high-gain  magnetic  ampli¬ 
fiers. 

Figure  11  shows  an  automatic 
speed-matching  device  using  a  high- 
gain  magnetic  amplifier.  It  is  used 
to  maintain  speed  differentials,  ad¬ 
justable  from  positive  to  negative, 
between  a  master  and  a  controlled 
belt.  This  differential,  wherever 
set,  is  closely  maintained  automat¬ 
ically  as  the  master  belt  speeds  up 
or  slows  down. 

Figure  12  shows  a  high-gain 


FIG.  10 — Puih-puU  magnetic  ampUiler 
circttlu  for  2-pha*c  (A)  and  d<  (B) 
motor  control 


FIG.  11 — Automotic  •peed-matchlnq  eyt- 
tem  ueee  magnetic  omplilier 


FIG.  12 — Punch-pteee  monitor  con  be 
made  extremely  rugged  and  reliable 
with  magnetic  ompllileri 


magnetic  amplifier  punch  press  con¬ 
trol.  It  will  automatically  stop  the 
press  or  perform  some  other  func¬ 
tion  when  the  slightest  increase  in 
load  is  detected.  Such  an  increase 
in  load  could  be  caused  by  a  piece 
of  scrap  lying  across  the  piece  being 
punched.  This  type  of  magnetic 
amplifier  monitor  makes  it  possible 
to  have  less  personnel  to  supervise 
the  operation  of  a  number  of 
presses  than  would  be  required 
without  such  a  monitor  and  re¬ 
quires  less  maintenance,  if  any, 
than  would  be  required  with  other 
automatic  monitors. 

The  principle  involved  in  the  sys¬ 
tem  shown  in  Fig.  12  is  that  of  an 
amplifier  which  sen.ses  even  the 
slightest  increase  in  motor  current 
drawn.  Such  a  device  must  be  very 
.sensitive  and  lend  itself  easily 
to  compensation  for  line  voltage 
changes.  A  single  stage  high-gain 
magnetic  amplifier  is  such  a  device. 

Future  Products 

Present  research  is  expected  to 
provide  selenium  rectifiers  with  a 
rating  of  more  than  50  volts  per 
plate,  lower  leakage  currents  than 
half  a  milliampere  per  square  inch, 
and  applicable  in  ambients  up  to 
150  C. 

The  use  of  germanium  power  rec¬ 
tifiers  in  high-gain  magnetic  am¬ 
plifiers  is  being  investigated.  Such 
rectifiers  are  much  smaller  than 
selenium  rectifiers  of  comparable 
rating  and  offer  a  higher  reverse 
resistance. 

A  number  of  circuits  are  being 
developed  by  the  Naval  Research 
Laboratory  promising  high  gains 
with  less  than  one  cycle  response. 

Amplifiers  have  been  developed 
to  respond  to  frequencies  up  to  the 
megacycle  range.  A  broadcast  re¬ 
ceiver  using  the  magnetic  amplifier 
for  the  r-f,  i-f  and  audio  system,  a 
transistor  as  the  oscillator,  crystals 
as  detectors,  static  magnetic  con¬ 
verters  as  the  frequency  multiplier 
power  supply  seems  feasible. 

Systems  consi.sting  of  a  com¬ 
bination  of  magnetic  amplifiers, 
transistors  and  dielectric  amplifiers 
are  al.so  being  studied. 

Magnetic  amplifiers  in  their  pres¬ 
ent  form  are  invading  industry  and, 
with  continuing  research,  their  fu¬ 
ture  appears  to  be  a  bright  one. 
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Operating  Klystrons  in 

Klystron  transmitters  offer  ease  of  adjustment  and  modulation,  but  suffer  characteristic 
distortion  when  used  with  long  transmission  lines  and  mismatched  terminations.  Evalua* 
tion  and  correction  methods  for  these  effects  are  <liscussed 


Klystrons  have  recently  found 
application  as  transmitting 
tubes  in  the  development  of  f-m 
microwave  relay  systems.  The 
available  magnetrons  were  unsuit¬ 
able  because  they  could  not  be  fre¬ 
quency  modulated.  Klystrons  may 
readily  be  frequency  modulated  and 
deliver  power  output  of  about  1/10 
watt  which  is  adequate  for  narrow- 
beam,  point-to-point  communica¬ 
tion. 

When  a  klystron  is  used  as  a 
transmitter,  its  load  is  very  differ¬ 
ent  in  one  respect  from  what  it  is 
when  used  as  a  local  oscillator.  The 
difference  lies  in  the  length  of 
waveguide  between  waveguide 
termination  and  klystron.  Wave¬ 
guide  lengths  may  be  as  great  as 
200  ft  if  the  termination  is  an 
antenna  located  atop  a  tower.  If  the 
antenna  is  only  10  ft  away,  it  is 
still  many  wavelengths  from  the 
transmitter  at  microwave  frequen¬ 
cies. 

When  the  length  of  transmission 
line  between  a  klystron  and  a  mis¬ 
matched  termination  is  more  than 
several  wavelengths,  phenomena 
arise  which  are  referred  to  as  long- 
line  effects.  These  phenomena  oc¬ 
cur  because  the  phase  of  the  load 
pre.sented  to  the  tube  changes 
rapidly  with  frequency.  Long-line 
effects  become  increasingly  appar¬ 
ent  with  either  increases  in  length 
of  transmission  line  or  termination 
mismatch. 

The  literature  contains  repwrts 
on  long-line  effects  exhibited  by 
magnetrons.  However,  since  the 
magnetrons  were  being  amplitude 
modulated,  the  problem  was  some¬ 
what  different  than  for  frequency- 
modulated  klystrons.  There  have 
also  been  reports  on  klystron  long- 
line  effects,  but  the  discussions  have 


FIG.  I — Oscillogromt  illustrate  klystron 
power  mode  distortion  by  load 


quency  range  of  interest.  The 
phase  of  the  input  impedance  will 
vary  with  frequency  because  the 
electrical  length  of  the  waveguide 
varies  with  frequency.  The  amount 
of  phase  variation  is  determined  by 
the  length  of  waveguide. 

The  electrical  length  «  of  a  wave¬ 
guide  section  is  2ird/X„  where  d 
is  the  mechanical  length  of  line  and 
is  the  waveguide  wavelength.  If 
a  change  in  frequency  of  only  a  few 
percent  occurs,  the  corresponding 
change  in  »  is  given  by: 


been  mainly  limited  to  conditions 
causing  actual  discontinuities  in 
klystron  characteristics,  rather 
than  covering  the  more  prevalent 
conditions  under  which  distortions 
without  discontinuities  are  present. 

The  main  emphasis  here  is  placed 
upon  distortion  of  the  f-m  charac¬ 
teristic,  because  of  the  importance 
of  linearity  of  this  characteristic  to 
the  problem  of  transmitting  undis¬ 
torted  information.  Magnitude  of 
distortions  caused  by  load  is  given 
in  terms  of  the  klystron  pulling 
figure,  a  quantity  which  is  gener¬ 
ally  known  or  easily  measured  dis¬ 
continuities  in  klystron  charac¬ 
teristic  caused  by  load  variations 
are  al.so  di.scussed. 

Experimental  results  are  pre¬ 
sented  which  corroborate  the  theory 
developed  for  both  distortions  and 
discontinuities  in  klystron  f-m 
characteristics. 

Long-line  effects  are  analyzed  by 
by  the  u.se  of  equivalent  circuits  for 
both  klystron  and  load. 

Long  Transmission  Lines 

Consider  a  waveguide  whose 
termination  has  some  mismatch, 
the  magnitude  and  phase  of  which 
is  es.sentially  constant  over  the  fre¬ 


de  2tA  Afd 

df  x,« 


(1> 


where  A  is  approximately  constant, 
and  equals  —  d'kjdf. 

Equation  1  shows  that  for  a  given 
change  in  frequency  A/,  the  change 
in  electrical  length  of  line,  hence 
the  change  in  phase  of  input  imped¬ 
ance,  is  proportional  to  the  mechan¬ 
ical  length  of  line  d. 

As  as  illustration  of  the  large 
changes  in  electrical  length  that 
occur  for  long  lines.  Fig.  1  shows 
a  klystron  power  mode,  power  out¬ 
put  versus  repeller  voltage,  which 
has  been  distorted  by  its  load.  The 
difference  in  the  frequency  of  adja¬ 
cent  pips  corresponds  to  a  difference 
of  i  wavelength  in  electrical  length 
of  line.  Thus,  as  frequency  is 
varied  from  one  pip  to  another,  a 
complete  cycle  of  load  phase  occurs. 

Basic  Equation 

The  schematic  diagram  and 
equivalent  circuit*  for  a  reflex  kly¬ 
stron  and  its  load  are  shown  in  Fig. 
2.  Note  that  the  Y.  term  accounts 
for  the  driving  action  of  the  elec¬ 
tron  beam ;  that  C  and  B,  represent 
the  resonant  circuit  and  as  such  are 
the  main  frequency  determining 
elements:  that  the  transformer  ac- 
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counts  for  the  impedance  trans¬ 
formation  from  waveguide  to  coax; 
and  finally,  the  Gi  and  fit  represent 
the  load  as  it  appears  at  the  coaxial 
output  of  the  klystron. 

The  electronic  admittance  Y.  has 
a  susceptance  component  which 
affects  frequency,  since  it  is  in 
parallel  with  the  resonant  circuit. 
Thus,  when  the  repeller  voltage  is 
varied,  altering  the  electron  beam, 
the  susceptance  varies,  causing  the 
frequency  of  oscillation  to  vary.  It 
is  in  this  way  that  desired  fre¬ 
quency  modulation  is  obtained. 

In  a  similar  manner,  load  sus¬ 
ceptance  transformed  to  the  tube 
side  of  the  transformer  affects  fre¬ 
quency  of  o.scillation.  If  this  su.s- 
ceptance  varies  as  the  tube  is  fre¬ 
quency  modulated,  it  will  introduce 
undesired  di.stortion  of  the  f-m 
characteristic. 

The  condition  for  steady  oscilla¬ 
tion  requires  the  total  admittance 
be  zero.  Using  this  fact,  an  equa¬ 
tion  can  be  written  which  sets  the 
algebraic  sum  of  all  admittances 
equal  to  zero.’  Taking  the  imagi¬ 
nary  part  of  this  equation  and  per¬ 
forming  some  manipulations,  Eq.  2 
is  obtained; 

A/  -I-  Bj,  -  0 

where  the  relative  transit  angle, 
depends  on  the  time  spent  by  the 
electrons  in  the  repeller  region  and 
is  controlled  by  repeller  voltage. 

Equation  2  is  the  basic  equation 
governing  klystron  frequency  char- 
acteri.stics. 

Simplifying  the  Basic  Equation 

Before  solving  Eq.  2  for  the  f-m 
characteristics,  the  tan  9  and  4irC/.’ 
terms  will  be  replaced  by  more 


FIG.  2 — Schvmotlc  diaqiam  and  com- 
■pondlng  •qaivalant  eircult  oi  a  nilex 
klyxtron 


FIG.  3 — Graphical  ■olutfon  ior  (impU 
dialortion  oi  Iho  i-m  charactotlattc 


familiar  and  easily  measured  quan¬ 
tities. 

The  tan  9  term  m.»y  be  replaced 
by  pA  where  p  is  a  constant  and 
AVm  is  the  increase  in  repeller  volt¬ 
age.  This  substitution  may  be  ob¬ 
tained  by  applying  the  fact  that 
when  the  waveguide  load  fed  by 
the  klystron  is  non-reflecting 
(G,.  =  1,  Bl  =  0),  A/  is  known 
to  be  proportional  to  AV,. 

Using  the  definition  of  the  pull¬ 
ing  figure,  the  4xC/,*  term  may  be 
replaced  by  1  '1.19PF.  The  pulling 
figure  is  defined  as  the  total  change 
of  frequency  that  occurs  when  all 
phases  of  a  1.5-vswr  load'  are  pre¬ 
sented  to  the  tube.  Thus  the  PF  is 
a  measure  of  how  sensitive  the  tube 
frequency  is  to  changes  in  the  load. 

Since  the  PF  is  measured  with 
repeller  voltage  held  constant,  the 
tan  9  term  drops  out  and  Eq.  2 

reduces  to  A/  =  — 4tC 

transmission  line  theory,  the  total 
possible  change  of  Bi  for  a  1.5-vswr 
load  is  0.84  while  the  corresponding 
A/  is  by  definition  equal  to  the  PF. 

Thus,  PF  =  O.M 

Sub.stituting  into  Eq.  2  for  tan 
9  and  Arcs'll'  terms,  Eq.  3  results. 

A/  -f  Bi  -  0  f3) 

Graphical  Solution 

The  manner  in  which  the  load 
can  distort  a  klystron’s  f-m  char¬ 
acteristic  is  seen  by  solving  Eq.  3 
for  frequency  as  a  function  of 
repeller  voltage. 

First,  Eq.  3  is  rearranged : 
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<i/+  (1.19PF)  Bt~  -  (1.19PF) 

pA  V,  (4) 

Assuming  the  load  consists  of  a 
waveguide  whose  mismatched  ter¬ 
mination  is  constant,  the  suscept- 
ance  presented  to  the  klystron  is 


Bl 


(vBwr*  —  1)  Bin  20 
211  +  (vBwr*  —  1)  coe*9) 


(5) 


As  shown  in  Eq.  1,  «  is  a  function 
of  frequency.  Therefore,  from  Eq. 

5  it  is  seen  that  is  also  a  function 
of  frequency;  in  fact,  a  periodic 
function  of  frequency  because  of 
the  sine  and  cosine  terms. 

If  the  waveguide  termination 
does  vary  over  the  frequency  range 
involved,  the  procedure  for  analysis 
is  identical,  although  a  different 
curve  for  the  load  characteristic 
would  have  to  be  inserted  at  the 
appropriate  point. 

To  solve  Eq.  4  graphically,  let  y 
=  Af  and  z  =  (1.19PF)  B^.  Note 
that  from  Eq.  4,  y  +  z  =  — 
(1.19PF)  (G,/n*  +  GJ  pAF,. 
Variations  in  Gl  are  not  taken  into 
account  because  they  are  of  minor 
importance. 

The  graphical  solution  of  Eq.  4  is 
found  by  plotting  y  and  z  separately 
in  Fig.  3A,  adding  these  two  curves 
to  obtain  Fig.  3B,  and  replotting 
Fig.  3B  with  coordinates  inter¬ 
changed  (Fig.  3C).  Values  of 
mechanical  length  of  w’aveguide, 
frequency,  vswr,  and  pulling  figure 
are  the  same  as  those  used  to  obtain 
the  oscillogram  of  the  experimental 
frequency  characteristic  shown  in 
Fig.  4B.  Thus,  Fig.  3  shows  calcu¬ 
lated  f-m  characteristics,  while  Fig. 
4B  presents  experimental  cor¬ 
roboration. 

Note  from  Fig.  3  that  if  the  vswr 
is  unity  (waveguide  termination  is 
perfect)  the  Bt.  and  z  terms  are 
always  zero,  and  the  f-m  character¬ 
istic  is  a  straight  line. 

To  obtain  the  oscillograms,  the 
klystron  was  frequency  modulated 
at  an  audio  rate.  The  recovered 
audio  from  an  f-m  microwave  re¬ 
ceiver  was  connected  to  the  vertical 
amplifier  of  an  oscilloscope  whose 
horizontal  amplifier  received  a  por¬ 
tion  of  the  modulating  voltage.  In 
this  way,  the  klystron  frequency 
versus  repeller  voltage  was  plotted 
on  the  face  of  the  oscilloscope. 

All  the  experimental  data  were 


taken  using  Raytheon  QK-307  kly¬ 
strons  at  an  operating  frequency  of 
6,745  me,  using  waveguide  whose 
cross  section  was  li  in.  X  i  in.  The 
vswr’s  were  measured  at  the  gener¬ 
ator  end  of  the  line. 

Figure  3  illustrates  a  case  of 
simple  distortion.  Figure  5  shows 
a  graphical  solution  for  a  value  of 
vswr  such  that  a  discontinuity  ex¬ 
ists  in  the  f-m  characteristic,  with 
the  result  that  two  frequencies  of 
oscillation  are  possible  for  the  same 
repeller  voltage.  However,  the  two 
frequencies  will  not  exist  simul¬ 
taneously.  The  actual  frequency  of 
oscillation  will  depend  upon  whether 
the  repeller  voltage  is  increasing  or 


FIG.  4 — OmciUoqrams  showinq  oi 

▼■wr  on  klyitron  i-m  charactoriitlci 


FIG.  5 — Graphical  loIuHon  llliutratinq 
dlKontiauity  ol  Iho  i.m  charoctortotie 


decreasing.  Experimental  corrobo¬ 
ration  of  this  calculated  f-m  char¬ 
acteristic  is  shown  in  Fig.  4D. 

Figure  6  shows  a  calculated  f-m 
characteristic  for  a  vswr  large 
enough  to  have  three  possible  fre¬ 
quencies  of  oscillation  for  the  same 
repeller  voltage.  Figure  4E  shows 
the  experimental  corroboration  of 
the  calculated  f-m  characteristic  of 
Fig.  6.  Figure  4F  was  obtained 
using  the  same  conditions  as  Fig. 
4E  except  for  the  range  of  repeller 
voltage,  which  was  reduced  to  show 
how  gaps  which  are  present  may  be 
traversed. 

Portions  of  the  graphical  solu¬ 
tions  of  Fig.  5  and  Fig.  6  whose 
.slopes  are  negative  do  not  appear 
in  the  oscillograms  of  Figs.  4D  and 
4E.  These  sections  represent 
highly  unstable  points  of  oscillation 
and  therefore  are  not  observed 
experimentally. 

Percent  Harmonic  Distortion 

The  percentages  of  harmonic  dis¬ 
tortion  occurring  under  certain  load 
conditions  were  measured.  The  re¬ 
sults,  .shown  in  Fig.  7,  agree  with 
the  conclusions  drawn  from  the 
graphical  solutions.  In  general,  in¬ 
creasing  line  length,  vswr,  or  PF, 
results  in  increasing  distortion. 

Critical  Load  Conditions 

As  the  load  condition  which  will 
cause  a  discontinuity  is  approached, 
the  maximum  slope  of  the  f-m  char¬ 
acteristic  approaches  a  vertical  line. 
This  is  illustrated  in  Fig.  4B  and 
4C.  From  the  graphical  solution. 
Fig.  3,  it  is  seen  that  the  maximum 
slope  of  the  f-m  characteristic  oc¬ 
curs  when  load  susceptance  is  zero 
and  the  load  slope  is  at  its  maxi¬ 
mum  negative  value.  The  symbol 
which  will  be  used  for  the  maxi¬ 
mum  negative  slope  of  load  suscept¬ 
ance  is  rfS, /<//.„„.  For  this  phase 
of  the  load,  load  conductance  is  at 
its  maximum  value,  Gt«,.,  and 
therefore  its  slope,  dG,/df,  is  zero. 

By  using  this  information,  Eq.  4 
may  be  differentiated  with  respect 
to  repeller  voltage  and  solved  for 
maximum  f-m  sensitivity  d//dF»„„. 

_  (6) 

1  +  1  19PF  dBi. 

4/— 

where  C,  is  a  constant. 

A  discontinuity  will  occur  in  the 
f-m  characteristic  when  the  slope 
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at  some  point  becomes  vertical  or 
infinite.  The  f-m  sensitivity  will  be 
infinite  when  the  denominator  of 
Eq.  6  is  zero,  or  when 

1  19PF-i?i - 1  (7) 

a;-M> 

In  terms  of  length  of  waveguide 

and  vswr,  may  be  shown 

to  equal  Kd  (1  —  vswr’),  where 
K  is 

Xg»'~df 

By  substituting  for  in 

Bq.  7  and  solving  for  the  vswr, 
Eq.  8  results. 

“  V'  ^ 

Figure  8  shows  a  family  of 
curves  calculated  by  the  use  of  Eq. 

8  along  with  a  set  of  experimental 
data.  Experimental  results  are  in 
good  agreement  with  the  calculated 
values.  Other  experimental  check.s 
show  Eq.  8  to  be  valid  at  least  up 
to  PF’s  of  12.  These  curves  show 
the  maximum  vswr  that  can  be 
tolerated  before  a  discontinuity  will 
occur  in  the  f-m  characteristic. 
Note  that  the  critical  vswr  is  the 
same  for  all  load  conditions  where 
the  PFd  products  have  the  .same 
value. 

Another  way  of  describing  the 
critical  load  condition  is  that  a  dis¬ 
continuity  will  occur  when  the  rate 
of  decrease  of  load  susceptance  with 
frequency  equals  the  rate  of  in¬ 
crease  of  tube  susceptance  with  fre¬ 
quency.  That  this  is  true  may  be 
seen  by  tracing  the  steps  of  the 
graphical  solution  of  Fig.  3  for 
equal  and  opposite  slopes  of  the  two 
curves  shown. 

Discontinuities  in  other  klystron 
characteristics,  such  as  the  power 
mode,  caused  by  the  long-line  effect 
occur  for  exactly  the  same  load  con¬ 
ditions  as  given  in  Eq.  8  for  the 
f-m  characteristics.  This  applies 
only  to  the  center  portion  of  the 
klystron  mode  as  exceptions  were 
observed  for  the  side  portions  of 
the  mode. 

Conclusion 

The  problem  of  minimizing  long- 
line  distortion  is  a  problem  of  mini¬ 
mizing  the  length  of  line  between 
klystron  and  load  termination,  the 
vswr  presented  to  the  tube,  and  the 
pulling  figure  of  the  tube.  If  after 


FIG.  S— Calculatad  soluUoii  ior  a  trlpla- 
Toluad  i-m  charactaritlic 


FIG.  7 — Exparimantol  rMults  show  dla- 
lorUon.  Numben  on  curvM  reprosont 
pullinq  fiquro,  lino  length  (it)  and  doTla- 
tlon  (me) 


FIG.  8 — Ciltieal  load  cuiros  ohowtng 
maximum  toloroblo  Tswr'o 


reducing  these  factors,  objection¬ 
able  distortions  or  even  discontinui¬ 
ties  exist,  there  is  another  tech¬ 
nique  which  can  be  applied  under 
certain  conditions.  The  necessary 
conditions  are  a  combination  of  line 
length  and  frequency  deviation  such 
that  less  than  a  cycle  of  load  imped¬ 
ance  occurs.  In  such  cases,  the  load 
may  be  phased  such  that  operation 


is  over  the  more  linear  portion  of 
the  f-m  characteristic,  i.e.,  between 
the  distortion  bumps. 

Figure  4H  presents  the  results  of 
using  this  technique  under  extreme 
conditions.  It  shows  a  sine  wave 
obtained  using  the  f-m  character¬ 
istic  of  Fig.  4E  with  the  deviation 
range  reduced  and  the  load  phased 
to  prevent  discontinuities. 

The  information  in  this  paper 
may  be  used  to  determine  criteria 
for  allowable  reflections  from  vari¬ 
ous  components  of  a  microwave  sys¬ 
tem  (assuming  the  nominal  pulling 
figure  of  the  transmitter  tube  is 
known)  or  for  determining  criteria 
for  the  allowable  pulling  figure  of 
the  transmitter  tube  (assuming  the 
nominal  load  reflections  are 
known). 

A  new  technique  for  measuring 
pulling  figures  has  been  developed, 
which  consists  of  measuring  the 
vswr  and  line  length  necessary  to 
produce  a  discontinuity  and  then 
calculating  the  PF  using  Fig.  8  or 
Eq.  8.  This  new  method  avoids 
the  problems  of  measuring  small 
frequency  changes  and  of  frequency 
drift. 

Other  Types  of  Oscillators 

Although  the  theory  developed  is 
presented  in  terms  of  klystron  oscil¬ 
lators,  the  extent  to  which  it  will 
apply  to  any  other  oscillator  will 
depend  upon  the  degree  to  which 
that  oscillator  is  represented  by  the 
equivalent  circuit  used  in  this  pres¬ 
entation.  An  example  of  an  oscil¬ 
lator  to  which  the  theory  can  be  ex¬ 
pected  to  apply  is  the  f-m  mag¬ 
netron  presently  being  developed. 
The  important  features  which  this 
oscillator  has  in  common  with  a 
klystron  are:  (1)  the  main  fre¬ 
quency-determining  element  is  a 
high-Q  resonant  cavity,  (2)  the 
electrons  alter  the  frequency  by 
shunting  the  resonant  circuit  with 
some  susceptance,  and  (3)  the  load 
alters  the  frequency  by  shunting 
the  resonant  circuit  with  a  sus- 
ceptance. 

The  magnitude  of  the  load  re¬ 
action  will  depend  upon  coupling  be¬ 
tween  tube  and  load  in  the  same 
way  that  it  does  fer  a  klystron. 
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Ballistics  Photography 


Equipment  provi<les  niieroseeon<I  flashes  up  to  3.000  per  seeond  for  ballistics  photography 
during  outdoor  range  tests.  As  many  as  eight  flash  lamps  may  be  independently  positioned 
at  distances  up  to  150  feet  from  mobile  trucks 


Mobile  flash  equipment  to  pro¬ 
vide  light  flashes  of  micro¬ 
second  duration  at  repetition  rates 
up  to  3,000  per  second  has  been  de¬ 
veloped  for  use  in  conjunction  with 
daytime  range  tests  of  rockets  and 
other  supersonic  projectiles. 

In  this  branch  of  field  photog¬ 
raphy  time  resolution  of  the  order 
of  one  one-millionth  of  a  second  is 
required.  Such  performance  is  not 
provided  by  commercial  high-speed 
cameras  with  mechanically-limited 
exposure  time  of  about  lOOasec. 

The  demand  for  the  services  of 
the  mobile  flash  equipment  was  such 
that  two  trucks  were  outfitted.  The 
two  facilities  may  be  operated 
either  independently  or  in  conjunc¬ 
tion  with  each  other. 

The  mobile  flash  equipment  in¬ 
cludes  a  control  unit,  driver  unit, 
four  flash  units  and  a  high-voltage 
power  source.  The  relation  of  these 
components  is  shown  in  Fig.  1.  The 
installation  also  includes  a  system 
for  precise  timing  of  the  lamp 


One  oi  the  iloeh  lorapi  ueed  with  the 
equipment 


flashes.  This  system  consists  of  an 
audio  oscillator,  a  timing  signal  re¬ 
ceiver  and  a  comparison  oscilloscope. 

The  control  unit  provides  the 
gate  for  the  start  and  stop  of  the 
flashing  of  the  lamps.  The  start 
and  stop  signals  .synchronize  the 
flashing  of  the  lamps  with  the 
passage  of  the  projectile  to  be 
photographed.  The  control  unit 
responds  to  signals  that  may  be 
either  negative  or  positive  pulses 
of  one-half  volt  or  more  or  to  the 
opening  or  short-circuiting  of  a 
control  line.  The  gate  can  also  be 
opened  and  closed  by  manual,  push¬ 
button  control,  clo.sed  automatically 
after  a  preset  count  of  from  1  to  32 
flashes,  or  left  open  for  continuous 
flashing  of  the  lamps. 

Flash-Rate  Control 

The  flash  rate,  controlled  by  an 
oscillator  in  the  control  unit,  may  be 
varied  from  leas  than  1  per  second 
to  3,000  per  second.  After  passing 


FIG.  1 — Block  diagram  of  tho  mobilo 
flash  equipment 


FIG.  2 — Block  diagram  oi  the  control 
unit  components 


through  the  gate,  the  oscillator  sig¬ 
nal  is  shaped  and  amplified.  A  block 
diagram  of  the  control  unit  is 
shown  in  Fig.  2.  Figure  3  is  the 
circuit  diagram  of  the  unit. 

Driver  Unit 

The  driver  unit  consists  of  two 
pulse  amplifiers  of  five  channels 
each.  The  two  may  be  operated 
independently  or  fed  in  parallel 
from  the  control  unit.  In  each 
amplifier  the  signal  from  the  con¬ 
trol  unit  is  passed  through  a  6SN7 
cathode-follower  to  drive  a  6L6 
blocking  oscillator  as  shown  in  Fig. 
4.  The  signal  from  the  latter  goes 
to  a  6L6  cathode  follower  which 
drives  an  807  pulse  amplifier  and  in¬ 
verter.  The  inverted  pulses  are 
fed  to  the  five  output  stages,  each 
of  which  delivers  a  500-volt  signal 
from  an  807  cathode-follower. 

Normally,  four  channels  of  one  of 
the  amplifiers  of  the  driver  unit  are 
used  to  drive  the  four  flash  units 
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FIG.  3 — Contfol  dmili  ior  ths  mebU*  ilaah  aqatpaMnl 
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and  the  fifth  channel  is  used  to  pro¬ 
vide  a  calibration  signal. 

When  the  two  flash  installations 
are  used  together,  the  two  ampli¬ 
fiers  of  the  driver  unit  are  fed  in 
parallel  from  the  first  control  unit. 
The  flash  units  of  the  second  facil¬ 
ity  are  driven  from  the  first  driver 
unit. 

Flash  Units 

Each  of  the  four  flash  units  con¬ 
tains  the  resonant-charge  and  thy- 
ratron-discharge  circuits  for  its 
associated  flash  lamp.  The  princi¬ 
pal  elements  are  shown  in  Fig.  5. 
The  choice  of  the  1.25-henry  induct¬ 
ance  as  the  charging  reactor  was 
dictated  primarily  because  it  was 
available  as  a  surplus  item.  The 
reactor  is  in  series-resonance  at  650 
cps  with  the  0.06-u.f  flash  capacitor, 
charged  to  18.000  volts  in  one-half 


the  resonant  period,  or  0.77  milli¬ 
seconds.  The  capacitor  is  almost  in¬ 
stantaneously  discharged  through 
the  hydrogen  thyratron  and  then 
again  resonant-charged. 

For  flash  rates  less  than  1,300  per 
second,  the  hold-oflf  diode  maintains 
the  discharge  capacitor  at  the  peak 
voltage.  For  flash  rates  greater 
than  1,300  per  second,  linear  charg¬ 
ing  takes  place  and  the  peak  flash 
voltage  is  not  reached  until  after 
several  charge-and-discharge  cy¬ 
cles.* 

Details  of  the  circuit  of  the  flash 
units  of  the  mobile  flash  equipment 
are  given  in  Fig.  6. 

Flash  Lamps 

The  mobile  flash  equipment  is 
normally  operated  with  General 
Electric  F'T-125  flash  lamps,  one  of 
which  is  .shown  in  the  photograph. 


A  40-mm  proiectUe  la  flight  of  1,392  fpt 

When  the  flash  lamp  is  energized  by 
the  0.06-af  capacitor  resonant- 
charged  to  18,000  volts,  the  energy 
dissipated  in  the  lamp  is  5  watt- 
.seconds.  Under  these  conditions  of 
small  loading,  the  efficiency  of  the 
lamp  is  about  7  lumens  per  watt. 
The  flash  duration  is  one  micro- 
.second,  as  measured  at  the  one-half 


Uses  Mobile  Flash 


FIG.  4 — DriTar  drcuil  with  two  channels  oi  ilTS  outputs  each.  All  d-c  supply  roltaqes  are  regulated  except  lor  the  650  Tolts  lor  the  807'a 


peak  intensity  level.  The  peak  in¬ 
tensity  is  of  the  order  of  50,000,000 
lumens. 

When  a  flash  duration  greater 
than  1  jisec  is  tolerable,  greater 
light  intensity  can  be  obtained  by 
increasing  the  discharge  capacitor. 
A  gain  of  2i  in  light  output  can  be 
obtained  by  the  use  of  a  0.12-af  dis¬ 
charge  capacitor.  The  flash  dura¬ 
tion  then  becomes  1.5  tisec. 

Power  Source 

The  high-voltage  power  source 
consists  of  a  10,000-volt  d-c  power 
supply  and  a  50-;jLf  energy-storage 
capacitor  bank.  The  10,000-volt 
power  supply  does  not  directly  pro¬ 
vide  energy  for  the  fla.sh  lamps  but 
serves  only  to  charge  the  50-uLf, 
energy-storage  capacitor  bank. 
Since  the  capacitor  bank  is  of  finite 
capacity,  each  flash  cycle  will  lower 
the  potential  of  the  bank  and  each 
flash  will  be  somewhat  less  bright 
than  the  preceding  flash. 

Precision  Timirtg 

The  accuracy  requirements  of 
some  of  the  range  tests  have  de¬ 
manded  that  special  provisions  be 
made  to  supply  light  flashes  at  ac¬ 
curately  timed  intervals.  When  pre¬ 
cision  timing  is  required,  an  ex¬ 
ternal  oscillator  is  used  to  drive  the 
internal  oscillator  of  the  control 
unit.  The  external  oscillator  is  set 
to  the  desired  frequency  by  oscil¬ 
loscope  comparison  of  the  output 
with  a  1,000-cycle  modulation  of  a 
signal  transmitted  by  NOTS  for 
range  timing.  The  1,000-cycle  note 
is  obtained  from  a  secondary  time 
standard  at  NOTS.  It  is  estimated 
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FIG.  5 — RMoncmt-chorqt  and  thyratron* 
discharg*  circuit  diagram 


FIG.  6 — Flash  unit  circuit  includM  solRty 
dsTicM  to  proTont  accidental  damage 
to  equipment  and  personnel 


that  light  flashes  with  an  accuracy 
of  0.1  percent  in  time  interval  can 
be  obtained  in  this  manner. 

Range  Test  Results 

The  mobile  flash  equipment  has 
been  utilized  to  provide  light  flashes 
of  high  intensity  and  microsecond 
duration  for  the  photography  in  a 
number  of  range  tests.  The  photo¬ 
graph  to  be  described  illustrates  the 
application  of  the  equipment  to  one 
type  of  test. 

A  40-millimeter  projectile  in 
flight  at  1,392  feet  per  second  is 
shown  in  the  accompanying  photo¬ 
graph.  The  velocity  determination 


was  obtained  from  the  photographs 
of  the  projectile  taken  at  a  flash 
rate  of  2,000  per  second  and  with  a 
separation  of  12  inches  between  the 
vertical  stripes  shown  in  the  figure. 
The  pattern  on  the  ogive  of  the 
round  permitted  the  determination 
of  the  spin  rate  of  385  revolutions 
per  second.  What  appears  to  be 
part  of  the  projectile  breaking  away 
at  the  base  is  actually  a  sabot  used 
to  impart  spin  to  the  round. 

The  photograph  was  taken  with 
a  Scotchlite  background,  camera 
lens  opening  of  f/4,  and  flash  lamp 
at  18  feet  from  the  background. 
The  start  signal  for  the  flashing  of 
lamps  was  obtained  from  a  micro¬ 
phone  response  to  the  shcK-k  wave 
accompanying  the  projectile. 
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Area  Monitoring  by  AEG 


Measurement  of  tlie  radioactive  background  rate  against  which  increasingly  sensitive 
detectors  operate  is  made  hy  fully  automatic  equipment  now  used  at  the  Atomic  Energy 
Commission  in  New  York  City.  Minute-by-minute  changes  are  shown 
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Although  generally  unknown 
to  the  public  and  little  appre¬ 
ciated  by  engineers,  there  is  radio¬ 
activity  present  to  a  greater  or 
lesser  extent  almost  everywhere 
throughout  the  world. 

Under  certain  conditions,  the 
ambient  background  of  radioactiv¬ 
ity  may  bulk  so  large  as  to  swamp 
out  the  weak  activity  some  equip¬ 
ment  was  designed  to  detect.  Prog¬ 
ress  in  nuclear  reactors  for  ex¬ 
periment  or  power  and  experimental 
military  explosions  are  bound  to 
affect  the  radioactive  background. 

As  a  means  of  determining  the 
effective  background  in  New  York 
City  the  AEC  has  established  a 
station,  as  shown  in  the  block  dia¬ 
gram,  at  which  a  minute-by-minute 
record  is  plotted  of  gamma  and  beta 
incident  radiation.  Hourly  collec¬ 
tions  of  atmospheric  dust  are  moni¬ 
tored  for  alpha  and  beta  radiation 
and  the  same  samples  checked 
twelve  hours  later  for  the  amount 
of  long-lived  alpha  activity. 

What  to  the  layman  might  ap¬ 
pear  an  alarming  rise  in  the  back¬ 
ground  activity  can  usually  be  ex¬ 
plained  by  a  rainstorm  that  has 
brought  down-  some  high-floating 
material,  or  a  sudden  shift  in  wind 
that  has  carried  more  industrial 
smoke  (always  slightly  radioactive) 
directly  across  the  monitoring 
station. 

An  alpha  particle  is  the  nucleus 
of  a  helium  atom  having  a' double 
positive  charge,  Because  of  its 
relatively  high  mass  and  charge, 
it  has  a  high  specific  ionization  and 
is  incapable  of  penetrating  thick- 
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MouaUng  ior  diracl-iadlotion  scintiUolioii  couatan.  Btou  osMaibly  is  sst  verti¬ 
cally  oad  protscisd  itom  weather  by  thla  plastic  bag 


StaaplUied  block  diagram  oi  the  dlrect-radiotloo  (leit)  aod  dusl-moaitoriag  (right) 
equipment  used  ter  area  awnitorlag 


nesses  of  a  material  greater  than, 
for  example,  a  sheet  of  paper. 

Beta  particles  are  high-speed 
electrons  having  a  considerably 
smaller  mass  than  the  alpha  par¬ 
ticle  and  a  single  negative  charge. 
The  specific  ionization  of  the  beta 


particle  is  considerably  lower,  al¬ 
lowing  it  to  penetrate  greater  dis¬ 
tances  than  the  alpha  particle,  for 
example,  about  i  inch  of  Incite. 

Both  alpha  and  beta  particles 
are  like  bullets  having  a  definite 
range  in  a  particular  material  de- 


pending  upon  their  initial  energy. 
Gamma  rays  on  the  other  hand 
are  extremely  short  wavelength 
electromagnetic  radiations  that  are 
highly  penetrating.  They  may  pen¬ 
etrate  inches  of  lead  before  they 
are  considerably  attenuated.  Un¬ 
like  alpha  and  beta  particles,  they 
do  not  have  a  definite  range.  For 
a  given  energy  and  absorbing  ma¬ 
terial,  a  fixed  percentage  of  the 
incident  gamma  ray  intensity  will 
be  absorbed  for  each  additional 
equal  thickness  of  absorber.  The 
thickness  absorption  curve  is  there¬ 
fore  exponential. 

Scintillation  Counters 

Although  Geiger  counters  are 
still  useful  and  necessary,  special¬ 
ized  counting  of  particular  type.s 
of  nuclear  products  is  now  bet¬ 
ter  accomplished  with  scintillation 
counters  made  possible  by  the  de¬ 
velopment  of  better  multiplier 
tubes  and  more  efficient  crystals. 
The  phototube  detects  the  minute 
glow  that  occurs  when  a  particle 
excites  crystals  of  fluorescent  ma¬ 
terial  on  or  close  to  the  face  of 
the  multiplier  tube. 

In  its  simplest  form,  a  scintilla¬ 
tion  counter  for  alpha  rays  can 
be  made  by  dusting  the  face  of 
the  phototube  with  fluorescent  pow¬ 
der.  High-energy  gamma  rays  and 
beta  rays,  owing  to  their  charac¬ 
teristics  will  have  little  effect  upon 
the  powder  surface  and  produce 
no  appreciable  illumination.  A 
thicker  crystal  that  will  absorb 
most  of  the  energy  of  the  beta 
particle  is  necessary  for  efficient 


counting  of  betas.  For  efficient 
detection  of  gamma  rays,  high- 
density  crystals  having  high 
gamma-ray  absorption  have  been 
developed  resulting  in  the  conver¬ 
sion  of  more  gamma  rays  to  light 
and  therefore  more  pulses. 

The  beta  counter  held  at  the 
right  in  the  illustration  comprises 
a  phototube,  plastic  light  conduct¬ 
ing  guide,  and  an  anthracene  crys¬ 
tal  approximately  i  inch  thick. 
The  anthracene  crystal  being 
relatively  thin  and  having  a  small 
absorption  coefficient  for  gamma 
does  not  efficiently  stop  gamma 
rays.  The  plastic  light-conducting 
guide  is  made  slightly  concave  to 
conform  to  the  convex  face  of  the 
phototube.  The  crystal,  light  guide 
and  phototube  are  cemented  to¬ 
gether  with  a  cement  having  an 
index  of  refraction  closely  match¬ 
ing  those  of  the  glass  and  crystal 
surfaces  to  prevent  excessive  losses 
due  to  reflection. 

Light  is  excluded  from  the  hous¬ 
ing  for  the  crystal  and  phototube 
by  a  thin  film  of  aluminum  foil 
shown  in  the  end  of  the  housing 
at  the  right.  The  whole  assembly 


CKTMOOC  AMPLIFICR  phototube 

FOLUaHEB  t-l2ftT7  1^  47(3K  470K 


FIG.  1 — Output  from  multiplier  photo¬ 
tube  in  direct-radiation  monitor  requires 
preamplifier  shown 


is  mounted  vertically  above  the 
roof  of  the  equipment  house.  The 
left-hand  counter  for  gamma  ra¬ 
diation  comprises  a  much  thicker 
crystal  of  thallium-activated  so¬ 
dium  iodide.  The  end  of  the  crys¬ 
tal  housing  is  shaped  to  fit  the 
face  of  its  phototube  and  the  op¬ 
tical  coupling  matched  with  oil. 

In  the  dust  monitor,  the  beta 
counter  using  an  anthracene  crystal 
is  essentially  the  same  as  that 
mounted  on  the  roof  of  the  monitor 
hou.se.  Both  alpha  counters  em¬ 
ploy  screens  of  powdered  silver- 
activated  zinc  sulphide.  Outside 
air  is  drawn  through  a  spot  on 
the  roll  of  filter  paper  for  fifty- 
minutes.  At  the  end  of  this  time, 
sample  readings  are  taken  by  the 
first  alpha  and  the  beta  counters. 
This  action  continues  for  five  min¬ 
utes,  at  which  time  all  counters, 
including  the  .second  alpha  are 
switched  off.  A  portion  of  the  last 
five  minutes  of  the  hour  is  re¬ 
quired  for  rolling  the  filter-paper 
tape  a  little  more  than  a  spot 
diameter. 

At  the  end  of  12  hours,  the  first 
spot  will  have  moved  to  the  second 
alpha  counter  where  it  is  counted 
for  the  full  55-minute  interval. 
This  long  counting  period  is  re¬ 
quired  because  mo.st  of  the  alpha 
radiation  at  the  first  counter  re¬ 
sults  from  radon-gas  daughter 
products  and  these  are  well  de¬ 
cayed  in  the  12-hour  period. 

Every  twelve  hours  the  pump 
is  left  off  for  an  hour  to  obtain 
a  background  count  since  the 
equipment,  including  the  tape  stor- 


FEEDBACK  AMPLIFIER 


age,  may  have  become  contami¬ 
nated. 

Circuits 

The  head  end  of  the  direct-radia¬ 
tion  area  monitoring  equipment 
shown  in  Fig.  1  comprises  a  multi¬ 
plier  phototube  with  1,000  volt.s 
applied  through  a  voltage  divider 
to  the  various  dynode  stages.  The 
anode  of  the  tube  supplies  a  nega¬ 
tive  pulse  that  is  amplified  in  one 
half  a  dual  triode  and  fed  to  the 
second  half  connected  as  a  cathode 
follower.  Output  from  this  tube 
goes  through  coaxial  cable  from 
the  roof  to  the  interior  of  the 
monitor  house. 

This  signal  goes  into  a  three- 
.stage  feedback  amplifier  with  gain 
control,  shown  in  Fig.  2.  The  crys¬ 
tal  diode  in  the  feedback  loop  is 
used  to  eliminate  overshoot  of  the 
pulse  that  might  give  double  count¬ 
ing.  The  resultant  pulse  goes 
through  a  type  6C4  cathode  fol¬ 
lower  to  feed  a  12AU7  connected 
as  a  one-shot  multivibrator.  The 
univibrator  will  deliver  a  pulse  of 
constant  amplitude  and  width  if 
the  incoming  pulse  is  equal  to  or 
,  greater  than  a  specified  voltage. 
The  output  of  the  univibrator  is 
likewise  taken  through  a  cathode 
follower  to  minimize  loading  and 
to  provide  a  low-impedance  source 
to  the  6AL5  diode  and  integrating 
circuit. 

A  negative  bias  of  from  two  to 
five  volts  on  the  6AL5  assures  com¬ 
plete  cutoff  of  the  diode  between 
pulses.  The  rectified  pul.ses  are 
then  integrated  by  the  R-C  net- 


I>ut<  moDitor  thown  in  block  diaqrom.  FUter-popoi  (trip  movot  irem  vacnura 
lydom  uppot  right  to  tocond  alpha  countor  lowor  right  in  twolvo  hours 

work.  A  calibration  control  allows  channel.  The  beta  amplifier  is  prac- 
.setting  up  the  equipment  in  terms  tically  identical, 

of  counts  per  second  on  a  meter  In  the  two  alpha  dust  channels, 
connected  to  the  output.  the  multiplier  phototubes  feed  cath- 

The  equipment  operates  with  a  ode  followers  to  drive  the  coaxial 
time  constant  of  20  seconds  deter-  lines  to  conventional  scalers.  The 
mined  from  statistical  require-  .scalers  operate  stepping  switches 
ments.  The  fast-slow  time  constant  that  convert  the  count  into  a  pro¬ 
switch  reduces  the  time  constant  portional  voltage  recorded  on  a 
to  2  seconds  facilitating  testing  multipoint  recorder.  The  beta  dust 
of  the  equipment.  The  vacuum-  channel  is  identical  except  for  the 
tube  voltmeter  circuit  comprising  use  of  additional  gain  in  the  .scaler 
a  pair  of  40.‘tB  tubes  is  a  balanced  amplifier. 

type  in  which  variations  of  fila-  The  equipment  was  developed  and 
ment  and  plate  voltage  have  little  constructed  by  the  following  mem- 
effect.  The  unit  feeds  either  a  liers  of  the  U.  S.  Atomic  Energy 
one-milliampere  meter,  an  Ester-  Commi.ssion  Instruments  Branch: 
line-Angus  recorder  or  a  one-volt  H.  D.  LeVine,  H.  J.  DiGiovanni, 
full-scale  Brown  recorder.  The  cir-  R.  T.  Grave.son,  M.  E.  Cassidy,  J. 
cuit  shown  is  used  for  the  gamma  Bliime. 


lor  the  bola  and  gamma  diroct-radiotion  (cinlillatton  coualors 

ELECTRON  ICS  — iune,  1952  13) 


I 


F  lequency-Deviation 


Complalaly  ouamblad  d«Tiation  malar  raquiras  only  a  micro- 
ammatar  colibratad  in  kilocyclas  and  a  powar  lupply 


FIG.  1 — Schamalie  dreult  diagram  oi  tha  iraquancy.daTiatlon 
malar  showing  tha  adiustananl  conirols 


FREi^UE.NCY-DEVIATION  meters  of 
conventional  form  consist  es¬ 
sentially  of  one  or  more  stages  of 
amplitude  limiting  followed  by  a 
frequency-discriminating  detector 
and  an  output  indicator.  An  out¬ 
put  indicator  of  the  panel-meter 
variety  generally  has  a  center-scale 
zero  for  on-frequency  signals  as 
referred  to  a  standard  frequency. 

The  frequency-deviation  meter 
finds  use  as  a  visual  aid  in  tuning 
both  a-m  and  f-m  receivers,  in  the 
rapid  and  moderately  precise  de¬ 
termination  of  unknown  frequencies 
within  the  range  of  the  meter,  in 
quick  signal-generator  set-ups,  and 
other  similar  applications. 

This  article  describes  a  devia¬ 
tion-meter  circuit,  shown  in  Fig.  1, 
employing  two  type  6BN6  gated- 
beam  tubes'*  in  a  cascade  limiter- 
discriminator  bridge  arrangement. 
Features  of  this  arrangement  are: 
simple  circuitry  with  no  compli¬ 
cated  interstage  or  discriminator 
transformers,  two-tube  operation, 
direct  provision  for  an  indicating 
meter  without  further  circuitry  or 
detector  loading,  low  power  require¬ 
ments  (150  V  at  10  ma),  and  stable 
operation. 

The  circuit  has  only  two  inherent 
drawbacks.  A  variable-input  load¬ 


ing  is  presented  by  the  first  limiter 
stage  owing  to  the  limited  ferid-cur- 
rent  flow  of  the  6BN6*,  and  there  is 
an  interaction  of  the  controls  that 
is  frequently  encountered  in  dis¬ 
criminator  circuits.  The  variation 
in  input  loading  can  be  lessened  by 
adding  a  conventional  input  stage 
driving  the  first  limiter,  but  this  is 
omitted  here  for  simplicity.  The 
input  loading  varies  with  signal 
level  and  has  a  minimum  resistive 
part  of  about  10*  ohms,  which  is 
acceptable  for  many  applications. 

Circuit  Characteristics 

Operationally,  the  circuit  is  a 
stage  of  conventional  limiting  fol¬ 
lowed  by  a  modified  form  of  the 
familiar  quadrature-grid  frequency 
di.scriminator.  The  variable  width 
pulses  of  plate  current  from  the  de¬ 
tector  are  integrated  and  applied 
to  the  indicating  meter  in  a  bridge 
arrangement.  Chokes  are  used  in 
the  signal-grid  returns  in  place  of 
grid  resistors  to  prevent  grid-leak 
biasing  of  the  6BN6  which  may  re¬ 
sult  in  plate-current  cutoff. 

The  330-ohm  plate  resistors  aid 
in  limiting  action  and  are  recom¬ 
mended  for  best  operation.  Nom¬ 
inal  electron  stream  and  interelec¬ 
trode  coupling  to  the  quadrature 


grid  are  insufficient  at  the  low  fre¬ 
quency  of  operation  used  and  must 
be  augmented  by  a  small  capaci¬ 
tance  of  approximately  6  iqif.  This 
value  is  not  critical.  Coils  L,  and  L, 
resonate  at  450  kc  with  circuit 
capacitances.  Values  of  Q  are  60 
and  100  for  L,  and  L,  respectively. 

Although  the  original  model  was 
designed  to  monitor  from  447  to 
453  kc,  the  range  can  be  modified 
by  alterations  in  the  quadrature- 
grid  tuned-circuit  Q  or  by  adjust¬ 
ment  of  the  calibrating  resistance 
in  series  with  the  output  indicating 
meter.  It  should  be  noted  that  the 
calibrating  resistance  R,  should  not 
be  reduced  below  a  value  sufficient 
to  prevent  burnout  of  the  indicat¬ 
ing  meter  with  zero  or  insufficient 
input  signal.  The  particular  limit 
depends  upon  the  characteristics  of 
the  indicating  meter  that  is  u.sed  in 
the  circuit. 

Alignment 

An  alignment  procedure  is  out¬ 
lined,  using  a  stable  standard-volt- 
age  signal  generator,  high-imped- 
ance  d-c  voltmeter,  and  a  good 
communications  receiver  together 
with  a  calibrated  audio  generator 
and  an  oscilloscope  for  final  calibra¬ 
tion.  If  a  well-calibrated  signal 
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Meter  Plots  Drift 


Two  type  6BN6  gated-beam  tubes  in  a  limiter-discriminator  bridge  are  used  to  measure 
small  deviations  of  signal  frequency  about  a  mean.  Easily  constructed  from  available  parts 
and  stable  in  operation,  the  unit  can  be  quickly  aligned  from  the  instructions  given 


FIG.  2 — Ditcrimiaator  charoclarUtlc  oi 
th*  dcTlatioo  meter 


generator  is  used,  such  as  the 
Ferris  16C,  calibration  can  be  made 
with  good  accuracy  by  direct  read¬ 
ing  of  the  generator  dial. 

Calibrating  Procedure 

(1)  With  the  standard-voltage 
signal  generator  set  to  the  desired 
center  frequency,  replace  the  indi¬ 
cating  150-0-150-jia  meter  with  a 
high-impedance  d-c  voltmeter. 
After  warmup,  start  with  zero  in¬ 
put  signal  and  gradually  increase 
the  signal  input  to  one  or  two  volts. 
At  the  lowest  level  usable  note  the 
direction  of  voltmeter  reading  for 
increasing  signal  input. 

(2)  At  the  lowest  usable  input 
signal,  tune  the  interstage  tank  cir¬ 
cuit  for  a  maximum  in  the  direction 
of  meter  reading  corresponding  to 
increasing  signal  input. 

(3)  Adjust  the  quadrature  grid- 
tank  capacitor  C  and  the  bridge- 
zero  control  R,  simultaneously  for 
approximately  a  normal  discrimina¬ 
tor  response  on  the  output  meter  as 
the  signal  generator  is  rocked 
slowly  through  a  range  of  approxi¬ 
mately  10  kc  about  the  center  fre¬ 
quency.  The  generator  output 
should  be  set  at  roughly  one  volt  for 
this  adjustment. 

(4)  With  the  signal  generator  at 
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FIG.  3 — Lbnim  charactarlsllc  at  Uir«« 
fraqaanelM 


center  frequency,  vary  its  output 
slowly  from  0.2  to  2.0  volts,  and 
adjust  the  cathode  rheostat  R  for 
minimum  amplitude  effect  on  the 
output  meter.  Care  must  be  taken 
that  the  signal  frequency  does  not 
shift  during  this  operation.  Moni¬ 
toring  of  the  signal  with  a  stable 
receiver  and  beat  frequency  oscil¬ 
lator  is  recommended. 

(5)  With  the  calibrating  re¬ 
sistor,  Rn  set  at  maximum  replace 
the  high-impedance  d-c  voltmeter 
with  the  indicating  150-0-150-)ia 
meter  and  repeat  the  third  step  as 
often  as  necessary  for  best  uni¬ 
formity  of  discriminator  character¬ 
istic. 

(6)  Calibration  can  be  made 
simply  by  reading  the  signal-gen¬ 
erator  frequency  dial,  or  for  more 
precise  results,  by  placing  a  cali¬ 
brated  audio  generator  across  one 
pair  of  oscilloscope  input  terminals 
and  the  audio  output  from  the  com¬ 
munications  receiver  across  the 
other.  With  the  signal  generator 
set  at  center  frequency,  the  receiver 
is  adjusted  for  zero  beat  on  funda¬ 
mental  or  harmonic  of  the  signal 
generator  and  direct  comparison 
can  be  made  with  the  audio  gener¬ 
ator  as  the  signal  generator  is 
swept  through  the  10-kc  range. 


Care  should  be  taken  when  har¬ 
monic  operation  is  used  to  insure 
that  the  calibration  is  referred  to 
the  fundamental,  not  a  harmonic. 

(7)  Desired  full-scale  calibration 
can  now  be  made  by  adjusting  the 
calibrating  resistance  R,  using  the 
procedure  in  the  sixth  step. 

Figure  2  illustrates  the  normal 
discriminator  characteristic  re¬ 
ferred  to  in  the  alignment  pro¬ 
cedure.  Limiter  characteristics  at 
three  signal  frequencies  are  illus¬ 
trated  in  Fig.  3  for  indication  of 
the  limiting  obtained.  The  reading 
of  the  calibrated  output  meter,  in 
kilocycles,  is  plotted  against  input 
signal  voltage. 

Stability 

One  model  of  this  deviation  meter 
was  used  in  a  1,600-hour  continuous 
comparison  test  of  two  receivers  to 
monitor  the  difference  frequency  of 
two  crystal  oscUlators  and  gave 
completely  satisfactory  service 
throughout  the  entire  period.  The 
apparent  change  in  difference  fre¬ 
quency  at  the  end  of  1,600  hours 
was  less  than  200  cycles,  possibly 
owing  in  part  to  crystal-oscillator 
drift.  Operation  was  with  regu¬ 
lated  high  voltage  at  all  times  and 
with  regulated  heater  voltage  most 
of  the  time. 

Two  improvements  that  can  be 
made,  at  the  loss  of  some  simplicity, 
are  use  of  a  separate  d-c  amplifier 
for  independence  of  detector  ad¬ 
justment  and  for  driving  less-sensi¬ 
tive  indicating  or  recording  meters, 
and  the  aforementioned  stage  of 
conventional  amplification  for 
buffer  action. 
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Wind  Recorder  for 
MICROCLIMATOLOGY 


Velocity  an«l  direction  of  very  lijiht  winds  make  inked  traces  on  battery-operate<l. 
spring-driven  paper-tape  recorders.  Employs  novel  low-inertia  sjieed  tranducer  and 
keep-alive  circuit  useful  in  other  recorders  to  speed  pen  response 


SMOG  studies  and  other  meteoro¬ 
logical  problems  have  created 
a  new  interest  in  the  analysis  of 
local  wind-flow  patterns.  This  field, 
known  as  microclimatology,  re¬ 
quires  portable,  sensitive,  rapid-re¬ 
sponse  instruments  as  contrasted 
with  those  normally  used  in  fixed- 
station  operations  to  supply  the  in¬ 
formation  upon  which  everyday 
weather  forecasting  is  based. 

Detailed  records  of  fluctuating 
wind  speed  and  direction  ranging 
from  thresholds  below  one  mile  per 
hour  up  to  strong  winds  of  30  mph 
require  transducers  with  minimum 
drag  and  inertia  and  a  flexible  time- 
scale  of  recording.  The  overall  de¬ 
sign  must  permit  rapid  change  of 
location  and  continuous  unattended 
operation  for  periods  of  several 
days. 


By  GEORGE  WEST 

Project  Engineer 
Heckman  d  Whitley,  inc. 
Son  Carlos,  Calif. 


To  meet  these  requirements  a 
new  climate  survey  system  has  been 
designed,  lllu.strated  both  here  and 
on  the  cover  of  this  magazine  is  a 
system  consisting  of  three  units.  It 
comprises  a  wind-speed  transducer 
or  anemometer,  a  wind-direction 
transducer  or  wind  vane,  and  a 
translator  unit,  which  drives  stand¬ 
ard  recording  milliammeters  of  the 
spring-actuated  type. 

Operation  of  the  Units 

The  anemometer  unit  contains  a 
light  source  and  phototube’  separ¬ 
ated  by  a  rotary  cylindrical  shell 
that  is  turned  by  the  wind-driven 


cups  of  the  unit.  Holes  in  the  shell 
permit  pulses  of  light  to  fall  upon 
the  phototube.  The  resulting  signal 
is  carried  by  cable  to  the  translator 
unit  where  its  frequency  is  meas¬ 
ured  and  translated  into  a  propor¬ 
tionally  varying  d-c  ventage.  This 
is  recorded  on  a  paper-strip  chart  as 
illustrated  in  Fig.  1. 

The  wind  vane  turns  a  jjotentiom- 
eter  whose  position  establishes  the 
voltage  of  a  d-c  signal  that  is  rc- 
gorded  on  a  second  identical  re¬ 
corder.  Power  for  the  operation  is 
derived  from  a  battery  pack  located 
in  the  ba.se  of  the  wind  translator 
unit. 

Es.sential  features  of  the  ane¬ 
mometer  and  wind  vane  circuits 
are  shown  in  Fig.  2.  When  the  ane¬ 
mometer  cups  (upper  left)  rotate  in 
the  wind,  turning  the  perforated  in¬ 


ns.  1 — Wind  velocity  recording  on  O-to-10  mph  ecole  at  l.S-in.a-minute  chart  speed  (A)  and  retponie  to  square  wove  (B) 

illustrating  keep-alive  technique  explained  in  text 
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THE  FRONT  COVER 


EquipmMit  pictuiad  on  tho  iront  covot  and 
doscribod  bolow  in  usnd  in  rocknt  and 
guidod-minsUo  rnnnaich,  agricultural  pol- 
leniiotion  inTMtigationn,  ilood  iorocaiting 
and  lorMl-fltn  fighting  detnrminationn 


Complntc  ilnid  unit  showing  exponod  oguipment  at  loft  and  hottory-oporatod 
rocordor  right.  Spring^driirnn  tocordort  not  shown  ars  pluggod  into  controi  cohinst 


terrupter  shell,  liKht  from  lamp  L 
is  modulated  into  a  series  of  pulses 
that  fall  on  the  phototube.  As  the 
conductance  of  the  phototube  var¬ 
ies,  the  grid  voltage  of  the  1U4G 
pentode  varies  from  about  20  volts 
positive,  under  phototube  illumina¬ 
tion,  to  some  20  volts  negative  when 
the  light  is  interrupted.  Resulting 
plate-current  swings  cause  the  spdt 
relay  A,  to  be  actuated  at  a  fre¬ 
quency  proportional  to  the  anemom¬ 
eter  cup  speed. 

The  combination  of  A'„  C„  and  €„ 
together  with  the  external  record¬ 
ing  milliammeter,  forms  a  relay- 
type  frequency  meter*'  *■  *  that  oper¬ 
ates  as  follows.  With  the  relay 
armature  in  A  position,  C,  is 
charged  to  a  potential  determined 
hy  the  voltage  of  B,  and  the  setting 
of  potentiometer  P..  In  B  position, 


C,  is  discharged  almost  completely 
into  C„  the  smoothing  capacitor. 

Since  the  capacitance  of  C,  is  200 
times  that  of  C„  the  current  i,.  de¬ 
livered  to  the  recording  meter  is 
smoothed  sufficiently  to  give  a  nar¬ 
row  trace  closely  proportional  to 
anemometer  speed.  The  back-volt- 
age  across  which  prevents  com¬ 
plete  proportionality,  can  be  taken 
as  the  IR  drop  across  R,  and  the 
meter  resistance  in  series.  Resistor 
Rz  is  chosen  so  that  this  nonlinear¬ 
ity  of  the  frequency  meter  occa¬ 
sioned  by  the  back  voltage  across  C, 
compensates  to  a  major  degree  for 
an  opposing  nonlinearity  in  the  cup- 
speed  to  wind-speed  relationship  of 
the  anemometer.  Thus,  the  overall 
calibration  of  the  combined  fre¬ 
quency  meter  and  anemometer  is 
considerably  more  linear  than  that 


of  either  component  when  it  is 
considered  separately. 

Limiting  resistors  P,  and  R,  keep 
the  surge  current  accompanying  the 
charging  and  discharging  of  C,  to  a 
value  that  avoids  damage  to  the 
relay  contacts.  These  resistors  must 
be  small  enough  so  that  the  R-C 
value  will  not  exceed  one  tenth  of 
the  highest  pulse  frequency  encoun¬ 
tered.  Since  the  instrument  has 
two  wind-speed  ranges,  0  to  10  and 
0  to  30  mph,  the  value  of  C,  is 
changed  by  a  switch.  In  the  pre-s- 
ent  design,  the  pulse-measuring  ca¬ 
pabilities  of  the  system  for  wind 
speed  of  30  mph  are  approximately 
20  pulses  per  .second. 

Although  the  circuit  described 
involves  a  fairly  substantial  battery 
drain  for  the  electron-tube  and 
light-source  filaments,  it  represents 
a  great  improvement  in  ruggedness, 
simplicity,  and  reliability  over  the 
alternative  of  attaching  delicate 
contacts  directly  to  the  anemometer 
shaft. 

Wind-Vane  Circuit 

A  recorder  deflection  closely  pro¬ 
portional  to  wind  direction  is  deter¬ 
mined  by  the  moving  contact  of  P„ 
an  accurate  platinum-alloy  wire- 
wound  low-torque  potentiometer 
mechanically  coupled  to  the  wind- 
vane  shaft  as  shown  at  the  upper 
right  of  Fig.  2.  This  potentiometer, 
with  a  nominal  360-degree  full-rota¬ 
tion  has  a  dead  space  of  less  than  2 
degrees  of  angle  between  the  fixed 
contacts. 

As  the  wind-vane  direction  varies 
between  0  and  358  deg  from  an 
arbitrary  azimuth,  the  direction  re- 
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corder,  which,  in  series  with  R„  acts 
as  a  high-resistance  voltmeter,  de¬ 
flects  from  0  to  full-scale  reading. 
During  the  additional  2-deg  rota¬ 
tion  of  the  vane,  the  deflection  drops 
back  to  0. 

The  resistance  value  of  this 
potentiometer  is  established  high 
enough  to  give  good  battery  life  and 
low  enough  (compared  with  the 
sum  of  the  resistances  of  the  wind- 
direction  recorder  plus  R,)  to  keep 
within  the  objective  accuracy  limits 
±3  deg  azimuth. 

Keep-Alhfe  Circuit 

In  recording  rapid  fluctuations 
with  a  direct-writing  deflection- 
type  meter,  record  fidelity  can  be 
greatly  improved  by  maintaining 
almost  imperceptible  oscillation  of 
the  pen  arm.  This  is  accomplished 
electrically  in  the  climate  survey 
system  by  means  of  the  circuit 
shown  in  Fig.  3. 

In  operation,  relay  K,  oscillates 
from  one  contact  to  another  at  a 
rate  determined  by  the  combination 
of  R„  Cl.  Keep-alive  relay  K,  is  so 
connected  that  its  motion  follows 
that  of  K,  impressing,  through  ca¬ 
pacitors  C,  and  C„  square  waves  of 
approximately  90  volts  on  top  of  the 
signals  being  fed  to  the  wind-speed 
and  direction  recorders. 

The  effect  of  this  feature  can  be 
seen  in  the  chart  of  Fig.  IB.  In  this, 
the  trace  to  the  right  of  the  dashed 
line  is  somewhat  thicker  than  that 
to  the  left.  This  thickness  repre- 
.sents  the  amplitude  of  the  keep¬ 
alive  modulation.  The  relatively 
squarer  tops  of  the  wave  shapes  at 
the  right  show  where  the  pen,  in 
responding  to  a  change,  attains  full 
amplitude  with  a  very  small  radius 
when  the  keep-alive  circuit  is  in 
operation.  Without  it,  the  pen  fol¬ 
lows  a  larger  radius  and  is  asymp¬ 
totic  to  the  full-current  amplitude 
throughout  almost  the  entire  dura¬ 
tion  of  the  individual  cycle. 

Field  Adjustments 

The  instrument  can  be  standard¬ 
ized  quickly  in  the  field.  Adjust¬ 
ment  of  the  anemometer  frequency 
meter  to  a  standard  calibration  is 
required  to  eliminate  the  effect  of 
voltage  changes  in  battery  B,.  This 
is  accomplished  by  pressing  push¬ 
button  switch  S,  to  the  check  posi¬ 
tion  and  adjusting  P,  until  the 


FIG.  3 — K*«p-alir*  circuit  tmprovM  ru- 
cordai  ildcllty  by  modulating  pan  with 
■moll-amplltudo  iguaro  war* 


wind-speed  recorder  indicates  the 
correct  operating  voltage  as  given 
on  the  calibration  chart  that  accom¬ 
panies  the  instrument.  Similarly, 
wind- vane  voltage  is  adjusted  to 
produce  a  proper  full-scale  deflec¬ 
tion  by  pressing  pushbutton  switch 
S,  to  the  check  position  and  adjust¬ 
ing  R,  until  the  direction  recorder 
reads  full  scale.  These  pushbutton 
switches  are  located  directly  below 
the  related  adjusting  controls  so 
that  the  calibrations  can  be  per¬ 
formed  simply  with  one  hand. 

By  means  of  shunting  resistor 
the  1U4G  filament  is  operated  in 
aeries  with  the  anemometer  light 
source  L.  Current  through  these  is 
kept  at  the  optimum  value  for  good 
operating  efficiency  and  long  life,  by 
adjustment  of  R,.  Filament  voltage 


FIG.  4 — Machonical  detail  oi  anemom¬ 
eter  and  Wind-Tone  unite.  Anemometer 
it  shown  at  right  and  wind  rone  at 
left.  Housing  design  is  common  to  both 


indicated  on  voltmeter  V  across  the 
tube  filament  is  established  at  the 
lowest  value  compatible  with  mini¬ 
mum  filament  deterioration.  Re¬ 
sistor  R,  is  chosen  so  that  lamp  L 
is  operated  at  about  half  its  rated 
voltage.  This  is  possible  because  of 
the  high  infrared  response  of  the 
phototube. 

Adjustment  of  P„  which  governs 
the  relay-current  swing,  is  nor¬ 
mally  made  only  to  accommodate  in¬ 
dividual  phototube  characteristics, 
or  changes  in  these  caused  by  ex¬ 
tremes  in  ambient  temperature. 
The  plate-circuit  milliammeter  is 
used  to  check  the  swing  of  relay 
current  which  is  between  0  (for 
about  half  of  the  pulse  cycle)  and  a 
current  well  above  the  drop-in  point 
of  the  relay.  In  practice,  the  volt¬ 
meter  and  milliammeter  are  the 
same  instrument,  positioned  in  the 
circuit  by  means  of  a  switch. 

Instrument  Accuracy 

Wind-velocity  accuracy  in  the 
climate  survey  system  is  ±6  per¬ 
cent.  The  wind-direction  threshold 
and  the  wind-velocity  threshold  are 
both  less  than  one  mph  while  wind 
direction  accuracy  is  ±3  deg 
azimuth. 

Since  the  direction  recorder  is 
adjusted  to  a  full-scale  value  by 
pressing  switch  S,  to  the  check  posi¬ 
tion,  the  calibration  accuracy  of  the 
meter  is  eliminated  from  consider¬ 
ation.  In  the  same  way,  calibration 
of  the  speed  recorder  is  independent 
of  its  exact  full-scale  reading.  In 
this  case,  it  can  be  seen  that  the  fre¬ 
quency  giving  a  full-scale  deflection 
is  determined  by  where  Ri 

is  the  resistance  of  the  meter  plus 
Ri,  and  C,  is  the  charging  capacitor. 
These  components  must  be  of  high 
quality. 

Other  items  of  equipment  located 
on  the  wind  translator  unit  include 
terminals  and  receptacles  for  the 
attachment  of  the  two  wind  trans¬ 
ducer  units  and  the  two  spring- 
driven  recording  milliammeters. 
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Vacuum-Tube  Testers 


According  to  a  proposed  classification  by  RTMA,  there  are  four  general  types  of  testers 
currently  being  used  to  evaluate  performance  of  tubes.  This  description  of  the  devices  and 
the  meaning  of  their  readings  will  be  particularly  useful  to  industrial  electronics  and 

other  maintenance  technicians 


Avacl’UM-tube’s  worth  is  cus¬ 
tomarily  measured  by  its 
ability  to  regulate  flow  of  current 
through  an  impedance.  Its  emit¬ 
ter  must  be  able  to  supply  maxi¬ 
mum  required  current  and  the  con¬ 
trol  elements  must  influence  this 
current  according  to  a  given  sig¬ 
nal.  Testers  to  determine  values 
of  amplification  factor,  plate 
resistance  and  transconductance 
would  show  a  tube’s  ability  to  func¬ 
tion  as  a  voltage  or  power  amplifier 
for  a  given  set  of  conditions. 

However,  no  available  portable 
tube  tester  measures  these  coeffi¬ 
cients,  although  devices  are  avail¬ 
able  that  perform  quasidynamic  as 
well  as  other  useful  tests  on  electron 
tubes. 

A  classification  of  testers  has 
been  proposed  by  RTMA  for  four 
classes  as  shown  in  the  box.  This 
article  describes  the  u.sefulness  of 
testers  in  each  class. 

Emission  Testers 

Testers  falling  in  Class  I  usually 
subject  the  tube  to  a  test  wherein 
all  elements  except  the  heater  and 
cathode  are  tied  together.  An  al¬ 
ternating  voltage  is  applied  be- 


By  JAMES  L.  FLANAGAN 
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tween  these  elements  and  the  cath¬ 
ode,  and  the  self-rectified  current 
is  read  on  a  suitable  d-c  milliam- 
meter  as  illustrated  in  Pig.  lA.  A 
simple  emission  test  supposedly 
tests  the  cathode  to  ascertain  if  it 
is  capable  of  delivering  maximum 
rated  current.  However,  in  this 
test,  elements  other  than  the  cath¬ 
ode  are  certainly  effective  in  de¬ 
termining  the  tube  current  and 
more  information  is  obtained  than 
simply  the  condition  obtaining  at 
the  cathode. 

For  instance,  if  the  grid  became 
opened,  the  tube  current  would  in 
most  cases  change  markedly.  The 
test  is  obviously  hard  on  the  con¬ 
trol  grid  and  the  only  practical 
application  that  the  test  approxi¬ 
mates  is  operation  of  the  tube  as 
a  diode.  However,  the  test  does 
depend  to  a  certain  extent  upon 
the  control  characteristics  of  the 
tube  as  well  as  the  emission  ca¬ 
pabilities  of  the  cathode.  Testers 
of  this  type  are  generally  the  light¬ 


est  in  weight,  smallest  physically, 
and  fastest  to  operate.  Also  they 
comprise  the  lowest  priced  testers. 
They  can  usually  be  purchased  for 
around  $50  to  $100. 

Control-Emission  Testers 

The  basic  test  circuit  of  the  class 
II  tester  usually  takes  the  form 
shown  in  Fig.  IB  where  separate 
alternating  voltages  are  applied  to 
the  elements  and  the  self-rectified 
plate  current  is  read  on  a  d-c  mil- 
liammeter.  The  plate  and  grid 
voltages  can  be  in  or  out  of  phase, 
the  best  test  probably  resulting 
when  grid  and  plate  voltages  are 
out  of  phase  such  that  the  grid  is 
negative  and  cannot  draw  current 
when  the  plate  is  positive.  Testers 
of  this  type  generally  provide  a 
good  dynamic  test  in  that  the  elec¬ 
trode  voltages  are  swung  through 
a  wide  range  of  values  yielding  an 
operating  locus  that  is  in  many 
ways  similar  to  that  in  which  the 
tube  is  employed  as  an  amplifier. 

This  operating  locus  is  illus¬ 
trated  for  a  triode  in  Fig.  2.  This 
tester  would  be  expected  to  be  more 
sensitive  to  discrepancies  in  the 
control  action  of  the  grid  since  a 


- RTMA  Tube-Tester  Classifications - 

CLASS  I — Emission  type  tester,  o  device  incorporating  o  circuit  in  which  the  indication  is  primarily  related 
to  the  emission  of  the  tube  being  tested. 

CLASS  II — Control-emission  type  tester,  a  device  incorporating  a  circuit  in  which  the  indication  is  jointly 
related  to  the  emission  and  control  characteristics  of  the  tube  Iwing  tested. 

CLASS  III — Control  type  tester,  o  device  incorporating  a  circuit  in  which  the  indication  is  primarily  related 
to  the  control  characteristics  of  the  tube  being  tested. 

CLASS  IV — Mutual  conductance  type  tester,  an  instrument  incorporating  a  circuit  which  permits  quantita¬ 
tive  meosurement  of  g^ 
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separate  voltage  is  applied  to  it 
and  the  calibration  made  on  this 
basis.  This  type  would  also  be  more 
desirable  than  an  emission  tester 
for  such  things  as  matching  tubes 
for  amplifier  use.  Devices  in  this 
class  are  usually  priced  in  the 
neighborhood  of  ^100  to  $150.  They 
are  heavier  and  larger  than  emis¬ 
sion  testers,  and  require  more  set¬ 
tings  for  a  given  test  because  of 
more  complicated  element  and  sup¬ 
ply  switching. 

Control  Testers 

Testers  falling  into  Class  III 
have  appeared  on  the  market  under 
various  trade  names.  The  basic 
circuit  of  this  class  usually  has 
the  general  form  of  Fig.  1C.  It 
will  be  noticed  that  this  differs 
from  Class  II  in  that  a  .signal  volt¬ 
age  is  applied  to  the  grid  in  addi¬ 
tion  to  the  a-c  or  unfiltered  d-c 
bias  voltage,  and  provision  is  made 
in  the  plate  circuit  for  extracting 
the  signal  component  and  meas¬ 
uring  it. 

It  is  impossible  to  measure  true 
with  a  circuit  of  this  nature, 
and  the  reading  is  simply  an  artifi¬ 
cial  calibration.  Mutual  conduct¬ 
ance  readings  by  instruments  of 
this  type  should  be  made  on  a  rela¬ 
tive  scale,  0  to  100  percent  of  nor¬ 
mal  conductance.  Testers  of  this 
type  provide  a  good  dynamic  test 


but  in  the  opinion  of  the  author 
afford  little  more  information  than 
Class  II  testers.  The  cost,  weight, 
size  and  speed  of  operation  are 
comparable  to  Class  II  devices. 

True  Dynamic  Testers 

Testers  in  Class  IV  are  true  dy¬ 
namic  mutual  conductance  testers 
and  are  invariably  designed  for 
laboratory  use  and  not  portable 
field  use.  Testers  of  this  type  pro¬ 
vide  all  necessary  d-c  operating 
potentials  and  means  of  metering 
the  d-c  element  voltages  and  cur¬ 
rents.  The  circuit  is  basically  that 
shown  in  Fig.  ID.  In  addition  to 
the  negative  bias  an  alternating 
signal  voltage  is  applied  to  the 
control  grid. 

If  the  a-c  plate  load  is  negligible 
compared  to  plate  resistance,  g„ 
is  simply  the  quotient  of  the  sig¬ 
nal  component  of  plate  current  and 
the  signal  component  of  grid  volt¬ 
age.  Class  IV  testers  usually  meas¬ 
ure  g„  by  measuring  the  signal 
component  of  plate  current  in  milli- 
amperes  while  maintaining  the  a-c 
plate  load  at  a  low  value,  and  read¬ 
ing  on  a  .scale  determined  by  the 
magnitude  of  grid-signal  voltage. 
Corrections  are  usually  applied  for 
low-plate-resistance  tubes  where 
the  a-c  plate  load  is  not  negligible 
compared  to  plate  resistance.  Test¬ 
ers  of  this  type  are  obviously  ca¬ 


pable  of  applying  a  more  thorough 
test  to  a  tube  since  g*  can  be  meas¬ 
ured  for  any  operating  condition. 
Class  IV  testers,  being  laboratory 
instruments,  are  large,  heavy,  re¬ 
quire  considerable  time  to  set  up, 
and  are  quite  expensive,  ranging 
from  $500  to  $1,000  in  cost. 

Electrical  and  Gas  Tests 

Since  a  tube  cannot  operate  prop¬ 
erly  if  two  or  more  of  the  elements 
are  shorted,  testers  of  all  classes 
usually  incorporate  a  short  and 
leakage  test.  The  short  test  is  ad¬ 
visably  made  before  element  volt¬ 
ages  are  applied.  The  short-and- 
leakage  test  circuit  usually  takes 
the  form  of  simply  a  neon  glow 
bulb  as  a  continuity  indicator  con¬ 
nected  in  a  resistance-capacitance 
circuit  to  control  its  sensitivity. 
This  indicator  circuit  is  then  con¬ 
nected  in  .series  with  a  voltage 
source  that  is  impressed  across  the 
two  tube  elements  to  be  tested.  If 
the  elements  are  shorted  the  neon 
bulb  will  glow. 

In  addition  to  the  short  and  leak¬ 
age  test,  a  gas  and  grid  emission 
test  is  also  desirable.  Excessive 
grid  current  due  to  the  presence 
of  a  small  amount  of  inert  gas  or 
to  grid  emission  can  be  detrimental 
to  proper  tube  operation  especially 
in  circuits  where  the  grid-circuit 
resistance  is  large.  Inert  gas  may 


FIG.  1 — Basic  circuits  ol  the  four  proposed  classes  of  lube  testers.  Actual  circuits  used  FIG.  2 — -A  triode  with  grid  and  plate 
are  more  complex  because  they  inToWe  switching  Toltage  out  of  phase 
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be  evolved  from  the  tube’s  envelope 
or  elements  after  lont?  use  or  over¬ 
loading.  Grid  emission  may  be 
caused  by  undue  heating  of  the 
grid  structure. 

Grid  Indications 

In  Class  IV  testers,  grid  current 
is  usually  metered  and  excessive 
grid  current  is  at  once  apparent. 
In  Class  II  and  III  testers,  the  gas 
test  usually  amounts  to  inserting 
a  high  resistance  in  the  grid  cir¬ 
cuit.  Grid  current  flowing  through 
this  high  resistance  causes  a  volt¬ 
age  drop,  thus  changing  the  volt¬ 
age  that  appears  between  grid  and 
cathode,  and  consequently  the  plate 
current  of  the  tube.  Grid  current 
has  several  components  due  to  elec¬ 
tron  current,  positive-ion  current, 
grid  emission,  leakage,  photoelec¬ 
tric  emission,  soft  X-ray  bombard¬ 
ment  and  secondary  emission.  As 
long  as  the  grid  is  more  than  a 
volt  or  so  negative  the  more  im¬ 
portant  components  are  positive  ion 
current  and  grid  emission.  Thus 
f^r  a  gas  test  of  the  latter  type 
to  be  valid,  the  grid  should  always 
be  negative  with  respect  to  the 
cathode  when  the  tube  is  pa.ssing 
current. 

Power  Tubes 

The  value  of  the  gas-test  resistor 
must  be  chosen  with  discretion 
since  large  power  tubes  may  be  ex¬ 
pected  to  operate  with  higher  grid 
currents  than  small  receiving  tubes. 
Most  testers  provide  only  one  grid 
resistor  for  the  gas  test  and  this 
usually  is  in  the  neighborhood  of 
200,000  ohms.  Due  to  the  simplicity 
of  the  element  switching  and  the 
fact  that  the  grid  is  positive  with 
respect  to  the  cathode,  testers  of 
Class  I  do  not  provide  a  gas  test. 

This  is  not  to  imply,  however, 
that  a  tube  that  is  very  gassy  will 
not  give  some  abnormal  indication 
in  Class  I  testers.  The  presence 
of  ionized  inert  gas  in  the  tube 
tends  to  reduce  space  charge  and 
increase  tube  current.  Thus  tubes 
with  abnormally  high  indications 
in  an  emission  tester  should  be 
regarded  with  due  suspicion.  If 
oxygen,  or  water  vapor  is  allowed 
to  enter  the  tube  it  will  react  chem¬ 
ically  with  the  coated ‘cathode.  It 
decreases  the  emission,  causing  a 
low  indication  on  the  tester. 


FUNDAMENTAL  RELATIONS 


Typical  amplUior  itago  and  two  forms 
of  Its  Unoar  oqulTolont  circuit 


Plate  current  change  may 
be  written  as  differential 
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-  —  (fee 
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where  i»,  e,  are  instanta¬ 
neous  plate  current,  grid  volt¬ 
age  and  plate  voltage  respec¬ 
tively.  From  this  expression 
we  can  define  the  vacuum- 
tube  coefficient  a,  r„  and  p,. 

If  Bt  is  held  constant  then 
dct  =  0,  and 
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This  quantity  has  the  prop¬ 
erties  of  a  conductaitce  and 
is  termed  the  grid-plate 
transconductance  or  mutual 
conductance  of  the  tube. 

If  e,  is  held  constant  then 
de,  =  0,  and 

dib  1 

**  1 -  const 


This  quantity  has  the  proper¬ 
ties  of  a  conductance  and  is 
termed  the  dynamic  plate 
conductance  or  the  reciprocal 
of  the  dynamic  plate  resist¬ 
ance  of  the  tube. 


If  t»  is  held  constant  then 
dib  =  0,  and 


Sib/ Set 


const 


9m  T, 


This  quantity  is  dimension¬ 
less  and  is  termed  the  ampli¬ 
fication  factor  of  the  tube. 

If  the  differentials  of  plate 
current  and  voltage  and  grid 
voltage  are  considered  to  be 
a-c  or  signal  components,  Eq. 
1  may  be  written  as 


where  i„  and  e,  are  the 
a-c  or  signal  components  of 
plate  current,  plate  voltage 
and  grid  voltage  respectively. 
It  should  be  borne  in  mind 
that  fi,  r„  and  p.  are  constant 
over  only  a  small  range  of 
static  operating  points  and 
only  to  the  extent  that  the 
characteristic  curves  of  the 
tube  can  be  approximated  as 
straight,  parallel,  equidistant 
lines. 

In  other  words,  one  set  of 
values  of  u,  r„  and  p«  define 
the  dynamic  behavior  of  the 
tube  at  one  static  operating 
point.  Consideration  of  the 
linear  equivalent  circuit  of  a 
typical  amplifier  stage  as 
shown  in  Fig.  1  will  show 
that  the  stage  gain  and  power 
sensitivity  can  be  conven¬ 
iently  expressed  as 


gain 


€0 


_  _  tm  Tf  Rl 

%  -I-  lii  r,  -t-  Rt 
power  senntivity  — 

Power  output  Rt 
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where  Rt  is  the  total  a-c  plate 
load. 

Also  solving  the  circuit  of 
Fig.  1  for  p.  and  |i  yields 
9m  -  Wu)  H  -i-  (Ri/r,))  (8) 

--(»,/«,)  11  + (r,/Ri)l  (9) 
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Vertical  Antenna - 

Impedance  Characteristics 


By  GEORGE  R.  MATHER 

Radio  Engineer 
Department  of  Transport 
Ottawa,  Canada 


IMPORTANCE  of  a  knowledge  of  the 
impedance  characteristics  for 
vertical,  guyed,  uniform  cross-sec¬ 
tion  antenna  towers  will  be  readily 
appreciated  by  engineers  associated 
with  standard-band  broadcast  sta¬ 
tion  allocations.  The  Resistive  and 
reactive  components  of  an  antenna 
base  impedance  are  basic  in  the  de¬ 
sign  of  an  antenna  array  with 
reference  to  the  determination  of 
matching  networks  and  the  calcula¬ 
tion  of  power  distribution  within 
an  array  of  towers. 

Previous  curves  of  impedance 
have  been  drawn  from  theory  and 
from  a  limited  number  of  measure¬ 
ments  and  as  a  result  their  accuracy 
and  application  is  somewhat  limited. 
The  three  sets  of  curves  shown  were 
derived  from  data  submitted  for 
more  than  one  hundred  broadcast 
antenna  arrays.  These  submis¬ 
sions  include  measurements  of  the 
impedance  values  for  over  one 
hundred  and  fifty  vertical  towers. 

Source  of  Data 

The  Canadian  broadcast  station 
licensees  submit  proofs  of  perform¬ 
ance  for  their  antenna  arrays  to 
the  Department  of  Transport,  not¬ 
withstanding  whether  the  array  is 
directional  or  omnidirectional. 
These  proofs  include  confirmation 
of  pattern  shape,  field  strength 


radials  and  estimations  of  field 
strength  contours  as  well  as  the 
impedance  measurements  over  usu¬ 
ally  a  limited  frequency  range.  It 
is  from  this  material  that  the  data 
were  compiled  for  presentation 
herein. 

The  larger  portion  of  arrays  cur¬ 
rently  in  use  are  composed  of 
guyed,  vertical,  uniform  cross-sec¬ 
tion  steel  towers  and  the  curves  of 
Fig.  1  and  2  are  representations 
of  the  impedance  values  for  this 
type  of  radiator.  The  measure¬ 
ments  for  both  square  and  triangu¬ 
lar  cross-section  towers  are  plotted 
since  it  was  not  possible,  within  the 
accuracy  of  the  curves,  to  separate 
one  from  the  other. 

Derivation  of  Curves 

It  was  found  as  a  first  approxi¬ 
mation  that  the  majority  of  points 
plotted  fell  within  plus  or  minus 
10  percent  from  a  mean  value  for 
both  the  resistive  and  reactive  com¬ 
ponents  of  impedance  and  therefore 
for  each  physical  tower  height  a 
range  of  resi.stance  or  reactance  is 
indicated.  It  is  expected  that  meas¬ 
urements  of  other  towers  will  nor¬ 
mally  fall  within  this  range.  For  de¬ 
sign  purposes  it  is  recommended 
that  the  mean  value  for  the  perti¬ 
nent  height  be  utilized. 

Actual  physical  height  is  used 
since  it  was  found  that  electrical 
height  was  meaningless  because  of 
the  varied  assumptions  for  velocity 
of  propagation  in  the  towers.  It  is 
therefore  evident  that  there  is  no 


rule  for  velocity  of  propagation  that 
is  universally  applicable. 

Figure  3  is  a  plot  of  the  expected 
field  intensity  at  one  mile  per  kilo¬ 
watt  radiated  with  physical  height 
as  abscissa.  The  cur\’e  is  derived 
from  measured  value.s. 

Miscellaneous  Types 

The  proofs  of  performance  in 
some  in.stances  included  data  on 
.self-supporting  towers,  shunt  fed, 
top-loaded  and  T  or  L  type  radia¬ 
tors.  There  were  not  sufficient  data 
for  a  particular  type  to  enable  a 
realistic  curve  plot  but  a  compari¬ 
son  of  the  miscellaneous  tower 
types  with  the  vertical,  uniform 
cross-section  impedance  curve  is  a 
point  of  interest. 

By  way  of  explanation  a  few  ex¬ 
amples  of  tower  descriptions  and 
impedance  values  follow : 

Top  Loaded,  (a)  Steel  guyed, 
series  fed,  top  loaded.  Top  loading 
is  capacitance  hat,  four-foot  di- 


ameter 

wheel 

with  16 

spokes. 

Height 

=  90  feet. 

Freq. 

Phya. 

Reals. 

Reac. 

(kc) 

Ht. 

(ohms) 

(ohms) 

1,450 

47.7" 

18.1 

-y93.0 

(b)  Steel,  heavy,  especially  bolted, 
.square  uniform  cross-.section.  Top 
loading — grid — eight  foot  .square 
on  top  of  radiator.  Height  =  100 


feet. 

Freq. 

Phys. 

Resis. 

Reac. 

(kc) 

Ht. 

(ohms) 

(ohms) 

1,400 

51.2" 

14.8 

-;70.0 

Shunt  Fed.  Steel,  guyed  tower 


IN  A  NUTSHELL - - — 

Many  intangible  elements  prevent  antenna  design  from  being  an  exact  science. 
Consequently,  experience  is  an  especially  valuable  asset  in  this  phase  of  engineering.  To 
make  intelligent  and  rapid  estimates,  ond  to  check  antenna  design  computations,  a  knowledge  L 
of  typical  values  is  extremely  useful,  if  not  essential. 

This  article  presents  in  capsule  form  a  summary  of  typical  broadcast  antenna  charac¬ 
teristics,  prepared  by  an  expert  whose  job  it  is  to  check  performance  claims  for  antennas  used  by 
stations  licensed  by  the  Canadian  Department  of  Transport 
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Graphic  summary  of  operating  characteristics  exhibited  by  more  than  150  vertical  broad¬ 
cast  station  towers  in  operation  in  Canada.  Analysis  shows  majority  of  towers  to  have 
characteristics  within  ten  [lercent  of  mean  values  plotted 


of  uniform  cross-section,  approxi¬ 
mately  nine-inch  diameter.  No  top 
loading.  Shunt  feed  at  21  feet  7 
inches  from  ground  level.  Height 
=  162  feet  or  154  feet  above  ground 
level. 

Freq.  Phys.  Resis.  Reac. 

(kc)  Ht.  (ohms)  (ohms) 

1,490  82.9“  64.8  +;157.7 

Tapered.  Guyed  tower,  tapering 
from  bottom  to  top  insulated  at  base 
for  series  feed.  Height  =  293  feet. 
Freq.  Phys.  Resis.  Reac. 

(kc)  Ht.  (ohms)  (ohms) 

560  60.0“  19.0  -yi34 

Inverted  L.  Steel  tower  of  uni¬ 
form  square  cross-section.  Top 
loading  75  feet  of  horizontal  in¬ 
verted  L  with  elbow  bearing  of  ap¬ 
proximately  30  deg  azimuth.  Height 
=  96  feet 

Freq.  Phys.  Resis.  Reac. 

(kc)  Ht.  (ohms)  (ohms) 

1,400  49.1“  22.0  -y28.9 

Self  Supporting.  Self-supporting 
steel  tower.  Height  =  300  feet. 
Freq.  Phys.  Resis.  Reac. 

(kc)  Ht.  (ohms)  (ohms) 

1,230  136“  157  -;82.9 

The  effect  of  a  small  capacitance 
hat  is  indeed  surprising,  taking  for 
example  the  second  top-loaded 
element  described.  The  tower,  al¬ 
though  having  only  51.2-deg  physi¬ 
cal  height,  has  a  resistance  compa¬ 
rable  to  a  tower  of  approximately 
61-deg  physical  height  and  a  react¬ 
ance  comparable  to  a  tower  of  62- 
deg  physical  height.  It  is  evident 
then  that  where  there  are  restric¬ 
tions  on  tower  heights  it  is  ad¬ 
vantageous  to  make  use  of  top  load¬ 
ing,  thereby  effectively  increasing 
the  height  of  the  radiator  with 
respect  to  efliciency  and  impedance. 

The  author  of  this  report  is 
grateful  for  the  concise  and  com¬ 
prehensive  manner  in  which  the 
Canadian  consultants  and  the 
engineers  of  the  Canadian  Broad¬ 
casting  Corporation  have  presented 
their  submissions. 
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PHYSICAL  HEIGHT  IN  ELECTRICAL  OEGREES 


FIG.  1 — CiUTM  thow  approximal*  limlU  for  rMistlT*  componant  oi  onlanno  impad- 
onc*  ioi  varioiu  phrsicol  lialqhts 


NEGATIVE 


POSITIVE 


NEGATIVE 


-RMctiT*  componant  oi  Impadonca  va  physical  hatqhl  curras  takan  iion 
actual  maoiuramants  ara  cloaaly  qroupad  around  moon  toIuo 


FIG.  3 — Cunra  shosrs  Bald  lalaoiily  at  a  mila  for  various  aaloana  haiqhls  as  dorivsd 
’  irom  ovor  100  ssaasutaaiants  on  typical  arrays 
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Meteorological 


FIG.  1 — Pretiur**m#<iturin9  lyitem  determine  changes  In  crystal  Q  caused  by  changes  in  atmospheric  pressure  damping 


Atmospheric  pressure,  temperature  and  dew  point  are  determined  by  measuring  their 
effects  on  specially-mounted  crystals.  Frequency  and  Q  comparison  circuits  should  find 
other  applications  with  appropriate  modifications  of  sensing  crystal  holders 
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OUARTZ  CRYSTALS  for  frequency 
control  applications  are  cut  at 
angles  that  will  produce  low  temper¬ 
ature  coefficients  of  frequency.  To 
further  insure  stability  of  opera¬ 
tion,  temperature  control  and 
hermetic  or  vacuum  sealing  are  fre¬ 
quently  employed  to  prevent  at¬ 
mospheric  conditions  from  affecting 
the  crystal. 

Sensitivity  to  meteorological  vari¬ 
ations  can  be  obtained  by  the 
selection  of  other  crystal  orientation 
angles  and  by  proper  exposure  of 
the  crystal  to  the  ambient  air.  This 
paper  describes  methods  of  utilizing 
quartz  crystals  and  associated 
electronic  circuits  to  detect  and 
measure  changes  in  pressure,  tem¬ 
perature  and  humidity.  These 
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Illinois  Institute  of  Technologg 
Chicago,  Illinois 


sensing  elements  are  especially 
useful  for  remote  indication,  since 
changes  in  the  physical  properties 
of  the  crystal  due  to  meteorological 
variations  are  converted  to  elec¬ 
trical  quantities  that  are  readily 
transmitted  and  easily  measured 
electronically. 

Measurement  of  Pressure 

Two  methods  were  investigated 
for  the  measurement  of  atmospheric 
pressure.  The  first  utilizes  the 
change  in  crystal  Q  due  to  the 
damping  effect  of  the  atmosphere 
on  a  vibrating  crystal. 

The  circuit  for  detecting  these 
changes  in  Q  of  the  sensing  crystal 
^  is  Shown  in  Fig.  1.  This  circuit 
^measures  a  fixe<J  ratio  of  decay 


amplitudes  of  a  pulsed  crystal. 
Since  the  elapsed  time  between  any 
two  amplitudes,  a,  and  a,,  is  given 
by  the  equation 

or 

<1  -  fc  =  In  oo/oi  (1) 

where  L  and  R  are  the  inductance 
and  resistance  of  the  equivalent  cir¬ 
cuit  parameters  of  the  crystal,  the 
elapsed  time  is  also  proportional  to 
the  Q  of  crystal.  The  Q  is  inversely 
proportional  to  atmospheric  pres¬ 
sure  in  the  thickness  longitudinal 
mode,  or  to  the  square  root  of  pres¬ 
sure  in  the  thickness  shear  mode. 
From  decay  time  measurements 
made  by  this  method,  the  atmos¬ 
pheric  pressure  of  the  air  surround¬ 
ing  the  crystal  may  be  determined. 

A  loran  indicator  type  AN/APN-4 


144 


Juif,  1952  — aCCTRONICS 


I 


Measurements - 

with  Quartz  Crystals 


has  been  used  for  the  measure¬ 
ment  of  elapsed  time  between  a 
predetermined  crystal  amplitude 
ratio,  althoutfh  any  commercial 
time-interval  measuring  instrument 
could  be  used.  This  timing  device 
serves  the  additional  purpose  of 
supplying  a  25-cycle  square-wave 
voltage  for  pulsing  the  crystal  oscil¬ 
lator  circuit.  This  voltage  is  ob¬ 
tained  from  the  final  dividing 
circuit  of  the  indicator,  and  there¬ 
fore  synchronizes  the  pulses  gen¬ 
erated  during  the  crystal  decay 
period  with  the  loran  timing  sweep. 

Triggered  Oscillator 

The  .square-wave  output  of  the 
loran  indicator  is  fed  into  cathode 
ollower  Vu  (Fig.  1).  The  crystal 
scillator  is  pulsed  with  the  square 
wave  output  of  Vu.  The  pulsing 
voltage  is  impressed  in  series  with 
the  plate  tank  and  causes  oscilla¬ 
tions  in  the  grid  circuit  to  build 
up  and  decay  exponentially. 

The  crystal  u.sed  for  pressure 
sensing  has  a  high  Q  and  vibrates 
in  the  thickne.ss  shear  mode  at 
approximately  6  me.  After  the  pulse 
has  ended,  the  crystal  decay  current 
flows  through  the  circuit  elements 


in  parallel  with  the  active  branch 
of  the  crystal.  These  elements  con¬ 
sist  of  the  input  impedance  of  the 
oscillator  and  all  capacitances  in 
parallel  with  the  crystal. 

A  decrement  corresponding  to  the 
true  Q  of  the  crystal  is  achieved 
only  when  the  resistance  paralleling 
the  crystal,  is  either  much  greater 
or  much  less  than  the  reactance  of 
the  paralleling  capacitance.  A  75- 
(iixf  capacitor  is  connected  across 
the  crystal  to  keep  this  paralleling 
resistance  to  reactance  ratio  high. 

The  output  of  the  crystal  oscil¬ 
lator  circuit  is  taken  directly  from 
the  grid  of  V,.  On  this  grid  is  a 
negative  bias  voltage  and  a  super- 
impo.sed  alternating  component, 
both  of  which  vary  in  magnitude 
directly  with  the  amplitude  of  the 
cry.stal  vibrations. 


FIG.  2 — Section  diawinqs  oi  cryital 
holder*  ior  pressure  (A)  and  dew-point 
(B)  measuring  systems 


This  output  is  coupled  through 
an  r-f  choke  to  the  decrement  am¬ 
plifier  The  r-f  choke  eliminates 
the  high-frequency  component  while 
passing  the  variation  of  d-c  grid 
bias  of  the  pulsed  crystal  circuit. 

The  crystal  decrement  is  amplified 
to  approximately  100  volts.  The 
initial  amplitude  is  maintained 
across  the  capacitor  connected  from 
ground  to  Vu  and  R,.  This  volt¬ 
age  is  impressed  on  the  grid  of 
cathode  follower  V„. 

Decay  Output 

A  matching  amplifier  V opci*” 
ated  at  zero  grid  bias,  develops  a 
d-c  plate  voltage  that  equals  the 
plate  voltage  of  Vu  when  the  crystal 
is  allowed  to  decay  completely.  The 
cathode  resistor  of  F,,  therefore 
has  the  initial  value  of  decay  voltage 
established  at  the  cathode  end  and 
the  final  decay  voltage  value  at  the  . 
other.  I 

The  ratio  of  peak  voltage  at  the  i 
plate  of  the  decrement  amplifier  - 

Vu  to  any  point  on  the  cathode  re-  f 

sistor  of  V,»  is  not  changed  by  t 

variations  in  supply  voltage  or  by  f 

changes  in  maximum  amplitude  of  ^ 

the  vibrating  crystal.  The  cathode  j 


FIG.  3 — Frsquency  comparison  circuit  msosures  drift  of  crystal  FIG.  4 — Tsmpsroture  is  dstarminsd  by  msasurinq  irsquoncy  dU- 
subisetsd  to  bonding  by  unknown  pressur*  applied  to  one  side  ierenca  between  crystal  at  unknown  temperature  and  standard 
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resistor  therefore  serves  as  an  am¬ 
plitude  ratio  selector  for  which  the 
elapsed  time  between  the  selected 
amplitudes  must  be  accurately  de¬ 
termined. 

The  function  of  diode  V,,  and  its 
associated  plate  resistor  is  to  gener¬ 
ate  a  voltage  pulse  at  the  exact  time 
when  the  crystal  amplitude  has  de¬ 
cayed  to  the' predetermined  ratio. 
When  the  ratio  of  decay  voltages 
at  the  cathode  of  this  diode  becomes 
greater  than  that  selected  at  the 
cathode  of  V,*,  this  tube  conducts, 
and  the  steady  voltage  on  the  plate 
decreases  exponentially  at  this  time. 

The  purpose  of  the  time  marker 
amplilier  V,  is  to  provide  a  signal 
with  a  steep  leading  edge  to  trigger 
the  single-shot  multivibrator  pulse 
generator  V„  which  produces  a  posi¬ 
tive  output  pulse  occurring  at  the 
time  when  the  crystal  amplitude  has 
decayed  to  the  predetermined  ratio. 

The  output  pulse  is  connected  to 
the  video  input  jack  on  the  loran 
indicator,  and  the  pulse  appears  on 
the  lower  timing  trace.  Since  this 
lower  trace  begins  exactly  at  the 
time  when  the  square  wave  of  volt¬ 
age  used  to  pulse  the  crystal  drops 
to  zero,  the  time  difference  from  the 
beginning  of  this  trace  to  the  pulse 
provides  an  accurate  measurement 
of  the  Q  of  the  crystal. 

Other  Effects 

Atmospheric  variations  in  tem¬ 
perature  and  humidity  may  produce 
responses  in  the  pressure-sensing 
element.  These  meteorological 
cross  effects  have  been  investigated 
to  determine  necessary  corrections 
for  the  sensing  crystals.  These  cor¬ 
rections  follow  the  standard  rela¬ 
tionship  between  density,  tempera¬ 
ture,  humidity  and  pressure  for  air. 
An  additional  temperature  cross 
effect  may  result  from  couplings  to 
.spurious  modes  of  vibration  of  the 
crystal.  These  coupled  modes 
change  the  internal  dissipation  of 
the  crystal  as  a  function  of  temper¬ 
ature.  Proper  dimensioning  of  the 
sensing  crystal  minimizes  this 
second-order  effect. 

The  second  method  of  pressure 
sensing  utilizes  the  change  in  fre¬ 
quency  of  a  vibrating  quartz  crystal 
produced  by  the  bending  of  the 
crystal  under  differential  air  load¬ 
ing.  The  sensing  crystal  for  this 
application  is  used  as  a  diaphragm 


over  an  evacuated  cup  as  shown  in 
Fig.  2A.  An  AT  or  BT-cut  plated 
crystal  with  a  low  temperature 
coefficient  may  be  utilized.  This 
type  of  crystal  can  be  clamped  at  its 
outer  edge  without  appreciably 
affecting  activity  or  other  perform¬ 
ance  characteristics. 

The  pre.ssure  sensitivity  is  pro¬ 
portional  to  the  sixth  power  of  the 
bending  length  to  thickness  ratio. 
It  is  therefore  important  that  this 
ratio  be  kept  as  high  as  possible 
without  breaking  the  crystal  from 
the  pressure  differential.  Experi¬ 
ments  indicate  that  this  ratio  may 
be  as  large  as  80  for  circularly- 
shaped  quartz  crystals  without  ex¬ 
ceeding  the  maximum  breaking 
strain.  Frequency  changes  of  1,400 
parts  per  million  per  atmosphere 
can  be  achieved  for  this  type  of 
crystal. 

A  circuit  of  a  pressure  indicator 
is  shown  in  Fig.  3.  The  sensing  ele¬ 
ment  is  an  8.944-mc  AT-cut  crystal 
located  in  the  grid  circuit  of  oscil¬ 
lator  V',.  The  output  of  this  stage 
is  applied  to  the  signal  grid  of  the 
pentagrid  converter  1^.  Under 
differential  pressure,  the  .sensing 
crystal  bends  and  the  output  of  V, 
varies  in  frequency  as  a  function  of 
pressure. 

The  reference  element  is  an 
8.937-mc  AT-cut  crystal,  enclosed  in 
a  temperature-controlled  oven,  lo¬ 
cated  in  the  oscillator  grid  circuit 
of  the  pentagrid  converter.  The 
audio  difference  frequency  is  ob¬ 
tained  at  the  plate  of  V’,. 

For  this  pressure-sensing  crystal, 
a  correction  is  necessary  for  ambi¬ 
ent  temperature  changes.  Since  this 
crystal  indicates  pressure  by  a 
change  in  resonant  frequency,  it  is 
necessary  to  correct  for  frequency 
changes  resulting  from  the  crystal 
temperature  coefficient.  For  this 
reason,  AT  and  BT-cut  crystals  are 
used  for  sensing  elements  since  the 
temperature  error  is  a  minimum. 

Temperature  Measurements 

Figure  4  shows  the  circuit  used 
to  measure  temperature  by  measur¬ 
ing  change  in  crystal  frequency. 
The  temperature  coefficient  of  fre¬ 
quency  of  a  vibrating  crj’stal  is  a 
function  of  the  thermal  coefficients 
of  stiffness  and  expansion.  The  mag¬ 
nitude  of  this  coefficient  of  fre¬ 
quency,  therefore,  depends  upon  the 


mode  of  vibration  and  the  orienta¬ 
tion  of  the  crystallographic  axis. 
For  quartz  the  maximum  value  of 
the  temperature  coefficient  of  fre¬ 
quency  is  in  the  order  of  10  ‘  per 
degree  centigrade. 

This  value  is  approached  in  Y-cut 
plates  oscillating  in  the  thickness 
shear  mode.  As  the  Y-cut  crystal  is 
rotated  about  the  X  axis,  the 
temperature  coefficient  decreases 
through  zero,  and  it  is  possible 
to  obtain  any  coefficient  between 
—  90  and  -f90  parts  per  million  per 
degree  centigrade  by  selection  of 
the  angle  of  cut.  Crystals  desig¬ 
nated  as  AT  and  BT  cuts  are  ex¬ 
amples  of  this  type  of  crystal  with 
the  angle  of  rotation  .selected  to 
produce  a  near-zero  temperature 
coefficient. 

Several  thickness  shear  elements 
with  temperature  coefficients  rang¬ 
ing  from  -f90  to  —80  parts  per 
million  per  degree  centigrade  were 
u.sed  in  tests  to  determine  their 
activity  characteristics  over  a  wide 
temperature  range.  The  Y-ciit 
crystals,  while  having  the  highest 
temperature  coefficient  (-f90  x 
10"*),  exhibited  a  number  of  fre¬ 
quency  discontinuities,  while  crys¬ 
tals  rotated  30  degrees  or  more 
about  the  X  axis  showed  satis¬ 
factory  frequency  spectra  over  the 
entire  temperature  range.  Fre¬ 
quency-temperature  characteristics 
for  two  of  these  crystal  cuts  are 
shown  in  Fig.  5. 

The  negative  temperature  coeffi¬ 
cients  are  typical  of  all  thickness 
shear  crystals  rotated  more  than 
-i-.35  degrees  from  the  Y  cut.  While 
somewhat  larger  temperature  coeffi¬ 
cients  could  be  attained  by  further 


FIG.  S — Tempcratura-iraquaiicT  chorac- 
(•riBHo  ior  two  tTpicol  cryatal  cuts 
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FIG.  S — Daw-point  circuit  maoiurea  crTstol  damping  caused  by  condansad  moiatura 
on  CTTStal  plata 


rotation  about  the  X  axis,  the  cou¬ 
pling  efficiency  to  the  crystal  would 
be  reduced  and  it  would  become 
more  difficult  to  stabilize  the  asso¬ 
ciated  oscillator  circuit. 

A  60-degree  positive-rotated  Y- 
cut  wire-mounted  crystal,  16.97  me, 
i  0.01  cm  in  thickness,  is  used  as  the 

sensing  element  in  the  temperature 
[  _  indicator.  A  temperature-controlled 

I  5.6-mc  BT-cut  serves  as  the  refer¬ 

ence  crystal  as  shown  in  Fig.  4. 
The  converter  output  is  an  r-f  sig¬ 
nal  equal  to  the  difference  between 
the  sensing  crystal  frequency  and 
the  third  harmonic  of  the  reference 
crystal  frequency. 

The  temperature  indicator  has  a 
sensitivity  of  0.001  C,  and  an  accu¬ 
racy  of  ±0.1  C,  over  the  range  from 
-1-60  to  —60  C.  The  indicator  will 
read  63  percent  of  its  final  value 
in  approximately  two  seconds  when 
the  crystal  is  exposed  to  the  atmos- 
*  phere  and  subjected  to  a  ventilation 

\  velocity  of  ten  feet  per  second. 

Changes  in  air  pressure  and  humid¬ 
ity  have  negligible  effects  on  the 
temperature-sensing  crystal. 

Dew-Point  Measurements 

The  method  of  determining  at¬ 
mospheric  dew  point  with  an  oscil¬ 
lating  crystal  involves  the  deposi¬ 
tion  of  moisture  on  the  sensing 
element  and  using  the  resulting 
change  in  oscillating  characteristics 
to  maintain  the  crystal  at  the  dew¬ 
point  temperature.  Practical  con¬ 
siderations  such  as  choice  of  fre¬ 
quency  and  crystal  mounting  have 
indicated  that  a  thickness  shear 
mode  quartz  crystal  is  best  suited 
for  this  application. 

An  oscillating  crystal  is  cooled  by 
a  cold  source,  and  when  the  dew 
point  is  reached,  moisture  begins 
to  condense  on  its  exposed  surfaces. 
The  presence  of  moisture  decreases 
the  amplitude  of  oscillation  of  the 
crystal,  which  in  turn  causes  the 
heat  source  to  heat  the  crystal  and 
dissipate  the  condensate. 

A  dew-point  indicator  has  been 
designed  using  induction  of  eddy 
currents  into  the  plated  surfaces  of 
a  pressure-mounted  sensing  crystal 
to  maintain  the  crystal  at  the  dew¬ 
point  temperature. 

Indicator  Crystal 

The  sensing  crystal  of  the  dew¬ 
point  indicator  is  a  4.971-mc,  AC- 


cut  gold-plated  crystal.  The  crystal 
is  seated  on  the  upper  surface  of 
the  dew-point  crystal  holder  shown 
in  Fig.  2B.  The  copper  tube  is 
immersed  in  a  solution  of  alcohol 
and  solid  CO,.  A  coil  form  accom¬ 
modates  the  work  coil  of  an  in¬ 
duction  heating  stage.  This  coil 
form  is  cemented  into  place  on  a 
coil  form  holder  and  the  entire  unit 
is  assembled  above  the  crystal. 
Sample  air  is  passed  in  through  one 
side  of  the  coil  form  holder  and  out 
through  the  other  side  after  passing 
over  the  crystal  surface. 

The  schematic  diagram  of  the 
dew-point  indicator  is  shown  in 
Fig.  6.  The  negative  d-c  grid  volt¬ 
age  of  Vu  is  a  function  of  the 
crystal  amplitude,  and  decreases  in 
magnitude  when  moisture  conden¬ 
sation  takes  place. 

This  d-c  grid  voltage  is  applied 
to  consisting  of  cathode  follower 
and  cathode-coupled  amplifier 
V,,.  The  amplifier  is  normally 
biased  for  maximum  conduction. 
The  plate  of  the  amplifier  is  con¬ 
nected  to  cathode  follower  F,„  and 
the  output  of  this  stage  is  used  as 
the  screen  grid  supply  for  the  in¬ 
duction  heating  stage. 

The  heating  stage  consists  of  a 
feedback  oscillator  V,  with  an  in¬ 
ductively-coupled  work  circuit.  The 
pancake-wound  work  coil  is  used 


to  induce  eddy  currents  into  the  i 
plating  of  the  sensing  crystal. 

Moisture  condensation  causes  the 
d-c  grid  voltage  to  decrease  in  mag-  ; 
nitude  putting  a  positive  bias  on  the  i 
cathode  of  amplifier  Fu.  This  in-  ^ 
creases  the  d-c  plate  voltage  of  the 
amplifier  and  produces  a  corre-  I 
spending  increase  in  the  feedback  I 
oscillator  screen  supply  voltage.  The  1 
crystal  begins  to  heat  due  to  the  | 
increased  power  output  of  the  feed¬ 
back  oscillator  until  a  stable  oper¬ 
ating  temperature  equal  to  the  dew 
point  is  reached. 

Since  both  heating  and  moisture 
condensation  take  place  on  the  same 
surface,  the  time  lag  between  ap¬ 
pearance  of  condensate  and  the  cor¬ 
responding  increase  in  heating  is 
small,  and  stability  of  operation  is 
readily  achieved.  Accuracies  of 
±3  C  have  been  obtained  over  the 
dew-point  range  of  from  —5  C  to 
35  C. 
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Series-Peaking 
Network  Design 


Nomograph  permits  rapid  determination  of  series  indiietanee  and  load  resistanee 
values  for  given  cutoff  frequency  and  shunt  capacitance,  and  comparison  of  different 
circuit  parameter  combinations  which  give  equal  results 


By  JOSEPH  F.  SODARO 

l^oject  Supervisor 
Guided  }fissil€  Prnductutn 
Iluyheft  Aircraft  i'ompany 
('ulrer  City,  Cnliforuia 


Series-inductance  peaking 
network  compensation  has 
the  advantages  over  shunt  peak¬ 
ing  of  greater  amplification, 
smaller  phase-angle  error,  and 
rapid  attenuation  lieyond  the 
cutoff  frequency. 

The  basic  series-compensated 
circuit  is  shown  in  Fig.  1.  Each 
capacitance  is  a  summation  of 
the  tube  socket,  wiring  and 
associated  tube  interelectrode 
capacitance.  The  value  of  L  is 
computed  from 

=  henns 

in  which  /  is  the  cutoff  fre- 


to  the  measured  or  calculated  C'. 
The  intersection  of  this  line  with 
the  L  scale  shows  the  required 
inductance  and  provides  a  turn¬ 
ing  point  from  which  a  straight 
line  is  drawn  to  the  measured  or 
calculated  C".  The  intersection 
of  this  line  with  the  R  scale 
shows  the  required  load. 


In  the  example  C'  =  10  aaf, 
C"  =  20  aixf  and  /  =  4  me.  The 
.series-peaking  inductance  L  be¬ 
comes  0.08  mh  and  R  is  2,000 
ohms. 


(1)  K.  R.  Sturley,  “Radio  Receiver 
I^esign",  Rart  II,  p  427,  Chapman  and 
Hall,  1940. 


FIG.  1 — Boaic  senet-peaking  network 

quency.  The  value  of  R  is  cal¬ 
culated  from 


L(MH)  f(MC)  R(OHMS) 


If  the  ratio  C"/C'  is  made 
equal  to  2,  the  most  satisfactory 
overall  performance  is  obtained.’ 
The  Q  of  the  series  inductor 
should  be  20  or  more. 

The  nomograph  is  used  by  con¬ 
structing  a  straight  line  from  / 
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C«r9oroti9i«  M«»». 


CimcVk. 


STANDARD  FOR  COMMERCIAL 


AND  60VERMENT  SPECIFICATIONS 


Th«  terminal  strip  designed  by  Cinch  in  the 
early  days  of  sound  transmission,  then  a 
“firsl"  is  today  a  standard  electronic  com¬ 
ponent. 

The  exacting  quality  require- 
^Fj^^  ments  demand  the  Cinch  ter- 
minal  strip  assembly,  insuring 
necessary  higher  quality  in 
insulation,  tooling,  fabrication, 
|PH^  plating  vacuum  waxing  and 
printing. 

Lug  types  include  tear  drop,  T-slot, 
\  wrap  around,  and  many  other  modi- 

\  ficaMons  ...  in  standard  spaced 
\  13/32"  and  %"  strips  wide; 

\  other  strip,  panel,  board  and  block 
\  assemblies  available.  And  custom- 

\  buih  to  any  specification,  material 

\  and  finish. 


Special  "mleleter-i 
bed"  strips— eeseet 
sbe  ifcewe. 


// 
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Pulse  Delay-Line 
Design  Chart 


Simple  chart  permits  rapid  determination  of  capacitance  and  inductance  values 
for  delay  and  pulse-forming  lines  having  impedances  from  10  to  10,000  ohms  and 
for  delays  from  0.01  to  1,000  microseconds 

By  C.  A.  EPP 


Armp  Section 

Sational  Research  Council 
Ottatca,  Canada 


The  accompanying  chart  has 
been  found  useful  in  de¬ 
termining  the  value  of  capaci¬ 
tance  and  inductance  in  a  delay 
or  pulse  line  when  the  time  of 
delay  and  the  impedance  of  the 
line  are  given.  For  determining 
values  for  a  pulse-forming  line, 


the  time  of  delay  shown  on  the 
chart  must  be  doubled  to  give  the 
pulse  length,  since  the  pulse 
front  travels  out  and  back. 

Example:  For  a  delay  of  10 
iisec  and  an  impedance  of  1,500 
ohms,  find  L  and  C.  Enter  chart 
at  Delay  =  10  uisec  and  at  Z  = 


1,500  ohms.  Then  L  =  15  mh 
and  C  =  0.00&5  jif.  The  above 
values  would  produce  a  20-jisec 
pulse  in  a  pulse-forming  line. 
The  values  for  L  and  C  are  totals 
of  all  sections.  Therefore,  for 
a  5-section  line,  L  =  3  mh  and  C 
=  0.0013  af. 


_  o 
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To  avoid  vibrator  power  supply  troubles . . . 


Vibrator  power  supplies  need  the  l)est  in  design  to  meet  the  tough  performance 
recpiirements  of  (tattery-operaterl  electronic  eijuipment.  Experienced  engi¬ 
neering  must  go  into  the  selection  of  each  element  .  .  .  transformer,  vibrator, 
huifer  capacitor ...  so  each  will  perform  its  own  function  and  operate 
with  the  others  to  provide  maximum  performance. 

You  can  end  your  power  supply  worries  by  calling  on  Yfallory  to  translate 
your  power  needs  into  a  precisely  engineered  design.  You’ll  save  engineering 
time  and  reduce  production  costs.  And  you'll  be  assured  of  getting  the  power 
performance  your  equipment  needs. 


In  vibrator  design  and  pnxluction,  Mallory  offers  you  .  .  . 

EXPERIENCE  gained  through  years  of  working  with  leading  manufacturers  on 
a  broad  variety  of  vibrator  applications  ...  an  unmatched  fund  of  engineer¬ 
ing  skills  in  this  field. 

VIBRATORS  for  civilian  and  military  use  .  .  .  produced  by  the  organization 
which  pioneerol  the  development  of  commercial  vibrators  over  20  years  ago 
and  now  supplies  more  vibrators  for  original  equipment  than  all  other  makes 
combined. 

ENGINEERING  AND  PRODUCTION  FACILITIES  that  can  design  complete 
vibrator  power  supplies  and  manufacture  them  from  start  to  finish  ...  to  your 
exact  re<juirements. 

Investigate  Mallory's  facilities  now,  whether  your  eijuipment  is  in  production 
or  still  on  the  drawing  board.  Write  or  telephone  today. 


Vibrators 
and  Vibropock* 
Pov/er  Supplies 


SERVING  INDUSTRY  WITM  JHESE  PRODUCTS: 
EI«c1roiiMchanical  — Resistors  •  Switches  *  Television  Tuners  *  Vibrators 
Electrochemical — Capacitors  •  Rectifiers  *  Mercury  Dry  Batteries 
Metallurgical— Contacts*Special  Metals  and  Ceramics*  Welding  Materials  - 
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Backtalk 


Air  Traffic  Control  System 


Ky  George  Heath 

litfiiyn  Engineer 
Electronics  and  X~Ray  Di 
Westinghouse  Electric  t'orp* 
Jtal.*imorc,  .M<irgland 


X-band  precision  approach  radar  to 
15  miles. 

The  radar  safety  beacon  is  a  de¬ 
vice  that,  upon  reception  of  the 
orij?inal  radar  pulse,  triggers  its 
own  transmitter  to  give  a  strong 
reply.  The  beacon,  therefore,  may 
be  said  to  be  an  amplifier  of  the 
echo  signal.  It  is  not  necessary 
that  the  beacon  transmitter  be  of 
high  power  to  give  a  reply  much 
stronger  than  the  echo  signal  from 
usual  targets,  nor  is  it  neces.sary 
that  the  beacon  reply  on  the  same 
frequency  as  the  radar  signals. 

The  equipment  introduces  the  ex¬ 
tremely  advantageous  feature  in  an 
air  traffic  control  system  of  ena¬ 
bling  the  ground  controller  to  iden¬ 
tify  the  plane  he  is  hearing  over  the 
plane -to -ground  communication 
system. 

On  his  radar  screen  the  ground 


One  of  the  components  of  a  new 
and  still  experimental  air  traffic- 
control  system  is  known  as  the  Rho- 
Theta  Transponder.  The  trans¬ 
ponder,  a  radar  safety  beacon,  is 
a  means  by  which  the  ground  con¬ 
trol  officer  at  a  bu.sy  airfield  can 
positively  identify  the  aircraft  he 
sees  as  small  dots  on  his  radar 
.screen. 

The  transponder  is  a  small  air¬ 
borne  beacon  designed  to  be  used  in 
conjunction  with  the  CAA  aircraft 
traffic  control  radars  and  blind-land¬ 
ing  guidance  radars.  It  will  extend 
the  reliable  range  of  the  ASR  S- 
band  surveillance  radar  to  100  miles 
and  extend  the  range  of  the  PAR 


Receiver-tranimitter  and  control  units 
ior  the  equipment 


control  officer  sees  whatever  the 
plane’s  transponder  sends.  In  the 
usual  case  this  would  be  a  single 
reply.  The  identifying  feature 
comes  about  when  the  pilot  keys  his 
microphone  to  talk  to  the  ground 
control  officer.  In  this  case  the 
transponder  sends  out  a  double¬ 
pulse  reply.  Thereby  enabling  the 
ground  controller  to  immediately 
identify  that  plane  on  his  radar 
.screen. 

While  the  aircraft  is  in  the  traffic 
control  area,  it  will  first  be  interro¬ 
gated  by  the  surveillance  radar  and 
the  transponder  will  receive  on  S- 
band.  As  the  plane  is  vectored  into 
position  for  a  landing  approach, 
the  transponder  will  be  switched 
over  to  receive  the  X-band  PAR 
radar.  The  PAR  radar  will  then 
receive  a  strong  transponder  signal 
during  the  final  landing  approach. 

Block  Diagram 

Figure  1  is  a  block  diagram  of 
the  equipment.  Switch  S,  is  oper- 
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FIG.  1 — SimpliiiRd  block  diagram  showing  waToiormt  whon  tranipondor  is  inter* 
rogatod  and  a  double-pulse  reply  is  being  transmitted 
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BOONTON  RADIO 

BOONTON,  N  J 


UNIVERTERS 


for  extending  the  coverage 

of  B.R.C.  Signal  Generators 


UNIVERTER~Typ«  207-A 

A  frequency  converfer  for  use  with  FM-AM  Signal  Generators  202-B 
and  202-C  Output  frequency  range  of  Signal  Generators  is  54 
to  216  me  Additional  output  when  using  207>A: 
tr»e»«ncY  Hetie*!  O.I  ••  SS  im. 

Ovtpvt:  Owl  t«  lOOXMO  iiilcr«v*m  «t  XI  |acli,  7.5  NmM 

til—  at  Mfli  {•di. 

Trt^wncy  Iwcwiwiit  Mel:  *  500  kc  Ni  S  kc 

FM  aii^  AM  by  SI9MI  0*n«nrt«r. 

tHtm  $545.00  f«b  F«ct*ry. 


UNIVERTER— Type  207-B 

A  frequency  converter  for  use  with  FM-AM  Signal  Generator  202-D. 
The  202-0  is  applicable  to  telemetering  problems  over  frequency 
range  of  175-250  me  Additional  output  when  using  207-B: 
Fw^wwey  Mwf  t  0.1  !•  55  iik. 

Oirtpwt:  0.1  <•  100.000  iiiilcr*v«llft  •«  XI  |ack  apyr# nlwtRly  7.5  Hhim 
ftM««  •!  high  •ifipvl  l^ck. 

Frtgwucy  liKr«fii«iit  DMh  *  500  kc  in  5  k<  tiwiwuft. 

M«4uloH«n:  FM  mm4  AM  cwilr^lM  by  SlgBi«l  O*ii«rof«r. 

Fric*:  $545.00  f^b  F«ctwv. 


UNIVERTER— Type  207-C 

A  frequency  converter  for  use  with  FM  Signal  Generator  206-A. 
The  206-A  is  applicable  to  mobile  communications  problems  over  a  fre¬ 
quency  range  of  146  to  176  me  Additional  output  when  using  207-G 

Fr.e»»ecy  Kene*i  Ol  to  50  mc. 

Otopeti  0.1  .to  100,000  mlcrevlts  ml  XI  leek  eito  appraiiliwtsly  7.5  Hum* 
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ated  from  the  control  box  at  the 
pilot’s  position  and  determines 
whether  X-band  or  S-band  signals 
will  be  received.  The  S-band  de¬ 
tector  is  mounted  in  the  trans¬ 
ponder  and  connects  to  the  S-band 
antenna,  a  quarter  wave  stub, 
through  RG-8/U  coaxial  cable.  To 
minimize  r-f  losses  at  X-band,  a 
detector  and  preamplifier  assembly 
are  mounted  to  the  waveguide  at 
the  X-band  antenna. 

Video  signals  from  the  preampli¬ 
fier  are  cabled  to  the  receiver-trans¬ 
mitter  unit  through  RG-62/U  coax¬ 
ial  cable.  The  video  amplifier  is  a 
high-gain  amplifier  and  consists  of 
three  feedback  pairs.  The  diagram 
of  a  typical  pair  is  shown  in  Fig.  2. 

The  amplifier  has  ample  reserve 
gain  to  compensate  for  a  general 
decrease  in  gain  with  tube  life  and 
production  variations  between  sets. 
An  automatic  sensitivity  control 
circuit  is  used  to  control  the  gain 
of  the  video  amplifier.  This  control 
functions  to  maintain  a  constant 
noise  level  at  the  output  of  the  video 
amplifier.  This  is  desirable  in  order 
that  the  sensitivity  controls  at  the 
trigger  circuit  may  be  adjusted  to 
make  the  trigger  circuit  function 
sporadically  on  noise  peaks  but 
function  steadily  on  signals  just 
above  the  noise  level. 

To  prevent  .saturation  and  po.s- 
sible  blocking  of  the  video  amplifier 
bv  strong  S-band  or  X-band  signals, 
the  sensitivity  control  circuit 
.samples  the  video  signal  and  con¬ 
trols  the  amplifier  gain  so  that  the 


FIG.  2 — Diagram  oi  typical  ttaga  in 
video  amplUior  ihowing  teodback  pair 


video  signals  at  the  output  of  the 
amplifier  are  held  at  a  constant  level 
without  saturation. 

Output  from  the  trigger  circuit 
is  shaped  and  applied  to  a  miniature 
hydrogen  thyratron  in  a  line-type 
modulator  circuit.  A  pulse  forming 
network  is  u.sed  to  determine  the 
duration  of  the  modulator  pulse. 
This  voltage  pulse  is  stepped  up 
approximately  four  to  one  by  the 
pulse  transformer  and  the  voltage 
used  to  fire  the  transmitter. 

Delay  Multivibrator 

To  develop  the  .second  trans¬ 
mitted  puKse,  a  sample  from  the  first 
modulator  is  applied  to  a  delay 
multivibrator  through  a  hold-off 
circuit.  The  output  from  the  delay 
multivibrator  is  pa.ssed  through  a 
shaping  circuit  and  used  to  control 
modulator  number  2.  The  trans¬ 
mitter  can  be  then  fired  a  second 
time  producing  two  transmitted  sig¬ 
nals  spaced  16-;jusec  apart  each  time 
the  transponder  is  interrogated. 
This  .second  transmitted  signal  is 


the  signal  used  by  the  ground  con¬ 
troller  to  identify  an  airplane. 

The  function  of  the  hold-off  cir¬ 
cuit  is  two-fold.  First  it  prevents 
the  delay  multivibrator  from  being 
triggered  except  when  the  pilot’s 
microphone  is  keyed  and  second,  it 
provides  a  timing  circuit  that  allows 
the  second  pulse  to  be  transmitted 
for  10  seconds  after  the  microphone 
key  has  been  released. 

In  the  receiver-transmitter  unit, 
the  receiver  section  is  located  adja¬ 
cent  to  the  transmitter.  This  in¬ 
troduces  the  problem  of  preventing 
the  transmitter  signal  from  setting 
up  a  false  sensitivity-control  bias 
voltage  which  would  result  in  erron¬ 
eous  gain  control  information  being 
supplied  to  the  video  amplifier.  To 
prevent  this  from  occurring,  a  nega¬ 
tive  blanking  pulse  is  introduced 
into  the  circuit  from  the  primary 
of  the  pulse  transformer.  This  effec¬ 
tively  blanks  the  circuit  for  the 
duration  of,  and  for  a  short  time 
following,  the  transmitted  signal. 

The  transmitter  operates  in  the 
L-Band  region,  1..500  me,  and  uses 
a  planar  triode  in  a  cathode-tuned 
re-entrant  cavity-type  o.scillator. 
Probe  coupling  is  u.sed  to  extract 
power  from  the  transmitter  cavity. 
The  transmitter  operates  with  a 
1,400-volt  positive  pulse  applied  to 
the  plate  of  the  planar  triode  and 
delivers  a  nominal  output  of  180  to 
200  watts  peak  power.  Coaxial 
cable  is  u.sed  to  couple  the  transmit¬ 
ter  to  the  antenna  which  is  a  half 
wave  dipole  at  L-Kand. 


TV  Ob8Prv<*s  Gamma-Ray 
Detectors 

Industrial  television  finds  novel 
u.ses  at  the  Naval  Air  Development 
Center,  Johnsville,  Pa.  Plans  are 
afoot  to  install  a  camera  chain  and 
monitor  kinescope  to  observe  cali¬ 
bration  tests  of  airborne  gamma- 
ray  detecting  equipment.  Slugs  of 
cobalt  60,  a  powerful  radioactive 
isotope,  are  used  in  these  tests. 

Normally,  fission  products  are 
kept  deep  within  a  7,200-pound  lead 
cylinder  and  handled  during  tests 
from  a  remote  control  point.  The 
container  is  located  in  a  ba.sement 
r(K)m  at  the  end  of  a  35-foot  con¬ 
crete  tunnel.  A  15-inch,  solid-con- 


Interior  oi  hot  room  showing  gamma-ray  detecting  equipement  under  test 
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Another  achievement  in 


potentiometer  design  by 


Helipot 


the  worid's  iargest  manufacturer  of 
precision  potentiometers  .  .  .  the 

TINYTORQUE 

MODEL  T 


ULTRA-LOW  TORQUE 

.005  inch-ounce  nominal  starting  torque 

MINIATURE  SIZE 

7  8"  diameter  x  25  32"  overall  length  • 

FEATHERWEIGHT 

Weighs  only  half  an  ounce  (0.56  oz.) 

BALL  BEARING  CONSTRUCTION 

Two  miniature  ball  bearings  support  shaft 


Current  developments  in  aviation  electronics— includ¬ 
ing  guided  missile  telemetering  and  control— are  demanding 
not  only  the  absolute  minimum  in  potentiometer  operating 
torque,  but  also  the  greatest  possible  reduction  in  space  and 
weight  requirements.  The  Tinytorque  has  been  specially  de¬ 
veloped  to  combine  these  desirable  features  in  a  potentiometer 
of  the  highest  possible  precision  and  quality,  coupled  with  rug¬ 
ged  dependability  and  tong  life. 

—i—  The  Tinytorque  measures  only  % 

j  ’  -  r.’  T  ■  ~  inches  in  diameter,  exclusive  of  termi- 

I  ,  *  Tn  'I  nals,  and  is  only  25/32  inches  overall, 

j I  ’  ^  1  back-of -panel  length.  Its  weight  is  only 

I  Hill  .  0.56  oz.  The  exce^ingly  low  torque  is 

•  “*  made  possible  by  two  high  precision, 

'  '  '  shielded  ball  bearings  which  support 

the  stainless  steel  shaft  (5/64"  dia.).  These  bearings  in  them¬ 
selves  are  an  achievement  in  engineering  skill  and  their  strength 
provides  a  ruggedness  not  normally  found  in  such  a  small  po¬ 
tentiometer  of  ultra-low  torque. 

In  resistances  from  10,000  to  100,000  ohms,  the 
Tinytorque  has  a  maximum  starting  torque  at  room  tempera¬ 
ture  of  only  .005  inch-ounces.  In  lower  values  it  may  sometimes 
be  necessary  to  permit  slightly  increased  torques.  Running 
torque  is  negligible.  The  resistance  range  is  1,000  to  100,000 
ohms  with  a  standard  resistance  tolerance  of  ±5%,  but  may  be 
maintained  or  selected  to  closer  accuracy.  The  standard  linearity 
accuracy  of  Tinytorque  is  ±0.5%,  and  in  some  resistance 
values  accuracies  can  be  held  on  special  requirements  to  toler¬ 
ances  as  low  as  ±0.25%. 

The  Tinytorque  has  a  servo  type  lid,  and  if  desired 
can  be  provided  with  a  shaft  extension  through  the  rear  of  the 
unit  to  allow  mechanical  coupling  to  associated  equipment.  Also, 
separate  sections  may  be  ganged  together  at  the  factory  on  a 
common  shaft  (up  to  a  maximum  of  four  sections)  and  indi¬ 
vidual  sections  may  be  of  any  desired  resistance  and  accuracy 
within  the  respective  ranges.  Extra  tap  connections  can  be  made 
at  almost  any  specified  points  on  the  winding,  limited  only  by 
the  physical  space  occupied  by  terminal  lugs. 


Nymbtf  of  turns _ 

Pwwf  fitlse _ 

Lssitli  »f  coll 

UKlmilcsl  rotstloii _ 

ClKtrIcil  rotitloii 

awittsiict  mm _ 

Rwlitiiict  taltrinct _ 

Llwifitr  tolwmet _ 

itsrtlng  Xtryt  (iwiiiliiil) 

Rswilng  tonyw _ 

Mfliii.  Imrtli  (rot  urts) 
Wtt  wtlgM _ 


360*  contimious 
355*  +0*  -5* 
1000  to  100.000  Ohms 
(lt(l.)±5.0% 
(st(l.)±0.5% 

_ .005  or.  in. 

_ Neilltitle 

.000377  |m.  cm.o 
0.56  oz. 


Cirmt  Cipacltf  Mri  Vtltaft  liBits  if  IMtl  T 

Pewor  Rotinf  — watt 


Rlilstonco  In  Kross  Temporiture 

In  ohms  mllllimports  torminali  Coefficitnt 
IK  22  23  voflons 

5K  10  50  various 

lOK  7  72  .00002 

20K  S  100  .00002 

30K  «  125  00002 

50K  3  160  .00002 

75K  2  200  .00002 

lOOK  2  200  .00002 

MWipot  rapraMntafivat  lecetMf  in  all  major 
citin  win  gladly  supply  fuO  dotaiit  on  tfca 
TINYTOeOUe.  Or  write  dIratH 

...  Helipot 

CORPORAYION 

teeth  Retedena  2.  Cellfernla 

ritll  OIRcM:  Boston.  Now  Yoth,  PhilaOtlphia,  Rochestor, 
Clcvelaml,  Ootroit.  Chicaio.  St.  Louis,  lot  Anjelos. 
Soattlo.  Dallas  and  fort  Myers,  florida.  In  Canada 
Cossof  ltd.,  loronto  and  Malilas.  liport  Ajents; 

Frathom  Co..  New  Yoth  II.  New  Yorh. 
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□•ctronic  itroln-balonc*  meoturet  total  draq  tore*  on  tuporsonic  wind-tunnol  model 


Crete  shield  may  be  rolled  into  place 
to  afford  additional  protection  dur¬ 
ing  tests.  Television  observation  is 
particularly  useful  in  calibration  of 
integrating  gamma-ray  detectors. 

Industrial  television  is  likewise 
used  in  connection  with  NADC’s 
human  centrifuge  to  be  placed  in 
operation  this  month  for  aero- 
medical  studies.  An  image-orthicon 
camera  observes  the  subject  as  he  is 
accelerated  within  an  oblate  sphe¬ 
roid-shaped  gondola  at  the  end  of  a 
50-foot  rotating  boom.  Signals  are 
carried  to  monitor  kinescopes  by 
coaxial  cable.  Pick-up  from  the  ro¬ 
tating  boom  is  accomplished  from 
rubidium-laminate  slip  rings. 

Strain-Gage  Balance  Measures 
Drag  Force 

Precise  measurement  of  drag 
force  acting  on  supersonic  wind- 
tunnel  models  at  Naval  Ordnance 


FIG.  1 — Scopa  indicatet  balance  oi  two 
variable  and  linear  diiierential  Irani- 
iormen 


1-aboratory,  White  Oaks,  Md.,  is 
obtained  using  the  electronic  strain- 
gage  balance  shown  in  block  dia¬ 
gram  form  in  Fig.  1. 

The  projectile  model  under  test 
is  mounted  as  shown  in  the  photo¬ 
graph  with  drag  force  producing 
deflection  of  the  precision  spring. 
This  .strain  results  in  di.splacement 
of  the  magnetic  core  of  a  variable 
and  linear  differential  transformer 
Ti.  Balance,  as  indicated  by  the  ert 
is  restored  by  adjustment  of  the 
precision  micro-micrometer  which 
creates  a  like  displacement  of  the 
core  of  Tf  Strains  of  1/10,000  inch 
may  be  read  from  the  micrometer 
dial  with  estimation  to  1/100,000 
inch  possible. 


The  electronic  strain-gage  balance 
has  been  used  to  measure  skin 
friction  on  cone-cylinder  models  in 
NOL’s  40  by  40-cm  supersonic  wind 
tunnel  at  speeds  from  Mach  1.2  to 
5.18.  Skin  friction  effects  account 
for  only  two  percent  of  total  drag. 


A  PROBLEM  of  long  standing  in  the 
field  of  microwave  antennas  is  the 
design  of  rapid  scanning  antennas. 
A  scanning  antenna  which  requires 
no  physical  motion  of  either  the 
secondary  focusing  system  (re- 


Wave  drag,  accounting  for  70  per¬ 
cent  of  the  total,  may  be  calculated 
mathematically  while  the  micro¬ 
manometer,  also  shown  in  the  photo¬ 
graph,  gives  a  preci.se  measurement 
of  base  drag,  the  remaining  com¬ 
ponent  of  total  drag. 


fleeter  or  lens)  or  of  the  primary 
feeding  source  has  been  a  goal  of 
the  microwave  antenna  designer 
ever  since  the  inception  of  the 
scanning  problem. 

A  possible  means  of  producing 


Microwave- Antenna  Ferrite  Applications 

By  N.  G.  Sakiotis  A.  J.  Simmons  and  H.  N.  Chait 

ilntmna  Research  Branchy  Radio  Diiiftion  / 

Saial  Research  Laboratory,  Washinffton,  I).  ('. 
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blinds^ 


future 


Don't  be 


POSITIONS  OPEN 
IN  THE  FOLLOWING  FIELDS: 


government  projects  as  well  as  chal¬ 
lenging  work  in  the  permanent  ex¬ 
pansion  of  a  diversified  line  of  com¬ 
mercial  products. 

YOU  ENJOY  THESE  tENEFITS 

At  RCA,  you  enjoy  professional 
status,  recognition  for  accomplish¬ 
ments  . . .  unexcelled  research  facili¬ 
ties  for  creative  work  . . .  opportuni¬ 
ties  for  advancement  in  position  and 
income  . . .  pleasant  surroundings  in 
which  to  work.  Y ou  and  your  families 
participate  in  Company-paid  hospi- 

LIFELONG  CAREER  OPPORTUNITIES  tal.surgical,accMlent,8ickne88andlife 

insurance.  Modem  retirement  pro- 
These  are  not  temporary  positions.  gram.  Good  suburban  or  country  resi- 
They  are  independent  of  national  dential  and  recreational  conditions, 
defense  requirements.  The  openings  Opportunities  for  graduate  study, 
represent  a  wide  choice  of  long-term  Investigate  opportunities  today. 


Xhe  course  of  your  career 
may  depiend  upon  what  you  do  about 
your  future— now.  A  sure  way  to 
miss  success  is  to  miss  opportunity. 

Now  is  the  time  for  qualified 

ILICTRONIC,  ILICTRICAL  and  MICHANICAl 
INOINinS  .  .  .  PHYSICISTS  .  .  .  MnAlLUR- 
OISTS  .  .  .  PHYSICAL  CHIMISTS  and  GLASS 
TICHNOLOOISTS  .  .  .  as  well  as  tkh- 
NICAL  SALis  INGINIIRS  to  decide  to 
take  full  advantage  of  the  opportu¬ 
nities  now  open  at  RCA  to  achieve 
professional  success. 


TELEVISION  DEVELOPMENT- 

Ruceiveru.Tranumitturu  and  Studio 
Equipmunt 

ELECTRON  TUBE  DEVELOPMENT- 
R«c«iving,  Trunumltting,  Caihodu-Ruy, 
Phototubea  and  Magnetrona 

TRANSFORMER  and  COIL  DESIGN 

COMBfUNlCATlONS- 

Microwave,  Mobile,  Aviation,  Special* 
ized  Military  Syatemo 

RADAR— 

Circuitry,  Antenna  Design,  Computer, 
Servo  *  Syatema,  Information  Diaplay 
Syatema 

COMPUTER  DEVELOPMENT  AND 
DESIGN  — 

Digital  and  Analog  Computera,  Mag¬ 
netic  Recording,  Pulae  Circuitry, 
Storage  Componenta,  Syatema  Deaign 

NAVIGATIONAL  AIDS 
TECHNICAL  SALES 

ELECTRONIC  EQUIPMENT  FIELD 
SERVICE 


MAIL  RESUME 

If  i/ou  qualify  for  any  of  the  positions  listed  above,  send  us  a 
complete  resume  of  your  education  and  experience,  also  state 
your  specialized  field  preference.  Send  resume  to: 

MR.  ROBERT  E.  McQUISTON, 

Specialized  Employment  Division,  Dept.  46F 
Radio  Corporation  of  America, 

30  Rockefeller  Plaza, 

New  York  20,  N.  Y. 


Whatever  your  plana  tor  the  future— yon 
will  Hnd  the  booklet  "The  Hole  of  the 
Enzineer  in  RCA"  intereatinc  readinz. 
Write  for  your  /ree  copy. 


RADiO  CORPORATtOR  of  AMERICA 
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(continued) 


AMPHENOL 


In  addition,  ordering  complete  cable  assem¬ 


blies  from  Amphenol  saves  you  hours  of  produc¬ 


tion  time,  assembly  space  and  releases  valuable 


personnel  lor  other  production  work. 


the  complete  line 


ol  Amphenol  monviocture,  write  lor 


your  copy  of  Cenerol  Catalog  B>2. 


ENGINEERING 

YOU  tuHcf 


phase  shift  is  by  use  of  a  material 
whose  dielectric  constant  t  or  whose 
permeability  may  be  changed  by- 
means  of  external  d-c  or  low-fre¬ 
quency  electric  or  magnetic  fields. 
Such  materials  inserted  in  wave¬ 
guide  or  coaxial  line  would,  upon 
application  of  the  external  field, 
cause  a  change  in  electrical  length 
of  the  transmission  line  equivalent 
to  a  shift  in  phase. 

Materials  of  variable  s  such  as 
the  titanates  have  proved  too 
lossy  for  antenna  applications  but 
materials  of  variable  p.  such  as  the 
ferrites  show  promise. 

The  characteristics  of  most  in¬ 
terest  at  microwave  frequencies  is 
the  variation  of  p  with  an  applied 
magnetic  field.  This  variation  takes 
place  in  an  anisotropic  fashion  as 
is  evidenced  by  the  rotation  of  the 
plane  of  polarization  of  a  linearly 
polarized  wave  propagated  in  a  di¬ 
rection  parallel  to  the  direction  of 
applied  magnetic  field. 


Waveguide  Switch 

The  linearly  polarized  wave  is 
thought  of  as  a  combination  of 
right  and  left-hand  circularly-po¬ 
larized  waves'  and  the  ferrite  ani¬ 
sotropy  causes  a  relative  phase  shift 
between  these  two  components.  The 
plane  of  polarization  of  the  re¬ 
sultant  linear  wave  is  rotated 
through  a  prescribed  angle  when 
the  d-c  field  is  applied.  This  rota¬ 
tion  makes  the  device  useful  as  a 
waveguide  switch. 

With  magnetizing  current  off,  the 
output  polarization  is  the  same  as 
the  input.  With  current  on,  the 
output  polarization  may  be  rotated 
90  deg  and  passed  through  a  differ¬ 
ent  channel.  Such  a  switch  could 
have  many  applications  such  as 
scanning  by  switching  rapidly  from 
one  primary  feed  to  another  or  as  a 
I  T-R  device  separating  receiver  and 
!  transmitter  functions  in  radar. 

For  general  scanning  purposes, 
the  phase-shifting  properties  due 
to  the  variation  of  [i  are  of  major 
interest.  For  use  as  a  phase  shifter, 
a  single  circularly  polarized  wave 
I  may  be  passed  through  a  section 
I  of  hollow  waveguide  containing  the 
!  ferrite.  The  phase  of  the  output 
i  wave  relative  to  the  input  is  varied 
I  by  the  axial  d-c  magnetic  field. 

I  An  interesting  property  of  fer- 
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Amphenol's-  years  ol  experience  in  solving  appli¬ 
cation  problems  have  resulted  in  the  design  and 
production  ol  cable  assemblies  to  meet  almost  all 
ol  the  existing  problems  and  the  engineering 
ability  to  solve  the  new  ones  as  they  arise.  This 
experience  eliminates  unnecessary  experimenta¬ 
tion  and  "second-guessing."  gives  you  the  solution 
to  your  problem  taster  and  more  economically. 


I 


! 


communications 

“01^  iHE  BeAm” 


JAMES  KNIGHTS 


Formerly  Manulaetured  by  DOOLITTLE  RADIO.  INC. 

The  JK  FD-12  monitors  any  four  frequencies  any¬ 
where  between  25  me  and  175  me,  checking  both 
frequency  deviation  and  amount  of  modulation.  A 
truly  precise  instrument  for  communication  systems! 


When  used  (or  different 
bonds,  plug-in  type  an¬ 
tenna  coils  provided. 
Crystal  accuracy  guaran¬ 
teed  to  be  ±  .001 5% 
over  range  of  1 5°  to  50° 
C.  Meets  or  exceeds  FCC 
requirements. 


COMMUNICATION  CRYSTALS  far  the  CRITICAL! 

Regardless  of  model,  type,  or  design,  James  Knights 
can  provide  you  with  the  very  finest  in  stabilized 
crystals.  Today  JK  crystals  are  used  everywhere  com¬ 
munications  require  the  VERY  BEST. 


Well  known  to  every  communicotions  man 
is  the  famous  JK  Stabiliied  H-17,  with  a 
frequency  range  of  800  kc  to  100  me. 
But  this  is  iust  one  crystal  in  the  JK  line. 
Write  (or  complete  crystal  catalogi 


ALSO  manufacturer  of  the  James  Knights  Frequency  Standard. 


THE  JAMES  KNIGHTS  COMPANY 

SANDWICH  3,  ILLINOIS 
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CLECTRONS  AT  WORK 


(centiiiiied) 


TTlebion) 


rite  materials  is  that  the  reciprocity 
principle  is  not  obeyed.  A  wave 
traveling  in  the  direction  of  the 
external  magnetic  field  is  affected 
differently  from  one  traveling  in 
the  opposite  direction.  For  scan¬ 
ning  purposes,  this  nonreciprocity 
is  undesirable  since  the  beam  of 
the  radar  antenna  on  reception 
.should  be  directed  at  the  same  point 
as  that  of  the  antenna  on  trans¬ 
mission. 

The  nonreciprocity  problem  may 
be  solved  in  various  ways.  One  so¬ 
lution  is  to  combine  transmission 
line  sections  containing  ferrites  in 
a  manner  as  shown  in  Fig.  1.  The 
solid  vectors  represent  transmis¬ 
sion,  the  dotted  represent  recep¬ 
tion.  The  phase-shifting  element 
will  shift  a  right-hand  wave  travel¬ 
ing  in  one  axial  direction  exactly 
as  much  as  a  left-hand  wave  travel¬ 
ing  in  the  opposite  direction.  By 


VARIABLE  SPEED  DRIVES 


PfK)ftlGATtON 


09375  I  0 
WAVEGUIDE 


•  Compoct!  Only  4^/^*  overall 

•  light*  Weigh  only  5Vi  oz. 

•  Continuously  vorioble  speeds  over  a 
wide  ronge 

•  Knob,  lever,  push-rod  or  gear  control 
(Lever  control  illustrated) 

•  Operate 


•  Rotation  in  either  direction 

•  Cooxiol  shafts  for  in-line  construction 

•  Boll-bearings  throughout 

•  Completely  sealed 

•  Permanently  lubricated  for  trouble-frea 
high/low  temperature  service 

any  position 


.teflon 


FERRiTE . 

CYLINDER 


MAGNET  500  TURNS 
■  L  <N  LONG 


Write  for  Bulletin  99 


FIG.  2 — SompI*  and  lampU  holder  for  a 
ierrite  crlinder 


FIXED  RATIO 
SPEED  ( 
CHANGERSl 

(Gear  Type)  M 


eliminating  the  45-deg  rotator  on 
the  generator-receiver  end,  the  re¬ 
ceived  polarization  is  at  90  deg  to 
the  transmitted  polarization,  per¬ 
mitting  the  use  of  polarization 
switching  as  a  T-R  device. 

Research 

A  research  program  is  under  way 
to  investigate  the  properties  of  fer¬ 
rites  in  waveguide  at  X-band.  Both 
circular  and  rectangular  waveguide 
are  being  investigated,  with  cir¬ 
cular  and  linear  polarization  and 
with  longitudinal  and  transverse 
applied  magnetic  field.  Sample  di¬ 
mensions  and  the  sample  holder 
for  a  cylindrical  rod  of  Ferramic 
A  (General  Ceramic  and  Steatite 
Corp.)  are  shown  in  Fig.  2.  The 
sample  holder  is  modeled  after  one 
used  by  C.  H.  Luhrs  and  Company. 

The  effect  of  size  and  shape  on 
the  properties  of  the  ferrites  as 
well  as  the  theoretical  propagation 
modes  in  ferrite-filled  waveguide 
are  being  studied.  One  result  of 


•  Only  1.030'  diomnttrl 

•  Single  wetion  weight  only  3  oz. 

•  STANDARD  rotiot  from  10:9  lo  331,441:1 1 

•  Nobbed  geort  for  smooth,  precision  running 


•  Anti-bockloth  units  .  .  .  virt 
backlash  in  either  direction 

•  Completely  sealed 

•  Permanently  lubricated 


•  Mount  in  any  position 

Write  for  Bulletin  100 


MINIATURE  COMBINATION  FIXED  AND  VARIABLE  SPEED  CHANGERS 

For  applications  requiring  variable  speed  at  a  reduced  nominal  output  speed, 
combinations  of  Metron  Variable  Speed  Drives  and  Fixed  Ratio  Speed  Changers 
are  available  in  compact,  integral  units.  Ask  for  Technical  Data,  or  write 
giving  your  requirements  for  prompt  engineering  recommendations  and  prices. 


METRON  INSTRUMENT  COMPANY 

440  Lincoln  Street 


Denver  9,  Colorado 
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A  candle  100  feel  away 

can  fog  Kodak  Linagraph  Pan  Film  in  one  second 

All  the  exposure  it  takes  to  produce  a  measurable  density  on  Kodak  Linagraph 
Pan  Film  is  1/1000  of  a  meter-candle-second. 

This  extreme  sensitivity  to  light  helps  a  great  many  people  in  laboratories 
who  make  it  a  practice  to  depend  on  photography  instead  of  memory  and  eye¬ 
sight  to  capture  significant  oscillograph  traces.  They  need  it  for  the  analysis  of 
high  speed  transients  displayed  on  RMA  Type  Pll  screens,  where  writing 
rates  of  hundreds  of  inches  per  microsecond  are  common. 

For  recording  fast  transients  from  other  types  of  screens  too,  particularly 
when  filters  are  used  to  cut  out  the  persistent  portion  of  the  phosphor  emission, 
the  great  sensitivity  of  this  emulsion  is  an  advantage.  On  the  other  hand,  when 
it  is  desired  to  record  the  persistent,  or  yellow,  component  of  the  image,  the 
panchromatic  sensitivity  of  Kodak  Linagraph  Pan  Film  is  a  necessity. 

For  recording  repetitive  patterns,  Kodak  Linagraph  Ortho  Film  is  often  pre¬ 
ferred  because  it  is  virtually  unaffected  by  the  reddish  cathode  glow  that  may 
otherwise  cause  fogging  in  "time”  or  "bulb”  exposures.  It  has  maximum  sensi¬ 
tivity  to  the  green  light  which  predominates  in  the  double-duty  screens  used 
for  both  photographic  recording  and  visual  observation. 

Both  these  films,  in  35mm  and  16mm  widths  with  standard  double  perfora¬ 
tion,  are  sold  by  your  Kodak  dealer.  If  you  need  detailed  technical  information 
about  them,  write  Eastman  Kodak  Company,  Industrial  Photographic  Division, 
Rochester  4,  N.  Y. 

PHOTORECORDING ...  a  function  of  photography 


Kodak 
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W«  InvHt  your 
inquirios  regarding 

•  B4GINEEnNG 

•  DEVELOPMENT 

•  PtODUCnON 


dSomac  Juabotatoned 


For  full  data  on  ratings  and 
oporating  charactaristics,  writ* 
for  Thyratron  Data  Shoots. 


Bomoc  producut  o  comptmH  of  got 
twjfcMog  fvBot.  This  Mc/vcfot  Tff,  ATH,  Mti  TV 
ood  offoouofor  fvBos  for  oB  /roguoocy  boodt. 
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HYDROGEN  THYRATRONS 
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now  standard 


Dalehm  Rasister* 
Typ*  RH-50 


The  Ampex  Electric  Corporation  uses 
Dalohm  Resistors  in  their  Amplifiers 
to  assure  highest  quality  of  reproduc¬ 
tion  and  trouble-free  performance. 

Ampex  users  find  their  equipment 
will  operate  18  hours  per  day  with 
but  infrequent  inspection  emphasiz¬ 
ing  the  superiority  of  the  Ampex 
Magnetic  Tape  Recorder  and  the  pre¬ 
cise  workmanship  and  dependable 
performance  of  the  Dalohm  25  and  50  watt  minia¬ 
ture  power  resistors.  Manufacturers  who  seek  the 
answer  to  that  space  problem  find  it  in  the  Dal¬ 
ohm  Resistor.  It’s  real  power  in  miniature! 


AMPfX  wOnEL  vw 


25-W*tt 
Typ*  RH-K 
Rwsiitwftcw 

1  OHM  to  tS.SOQ  OHMS 
Tol«r«nct 

•05%.  .1%.  .25%.  I 
5%.  1%.  3%.  i  5% 
mp.  Co«f.  0.00002/ Otg.  C 


Write  today  for  full  details  and  information  on 
Dalohm  25  and  50  watt  miniature  power  resistors. 


for  those  tight  speeifications 
Write:  2500  So.  ISth  St. 
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New  8020 


TRVIOR 


HIGH  VOLTAGE  RECTIFIER 


. . .  Custcm  Built  Companion 
to  Insure  the  EffUienry 
of  Your  Own 
Exrellent  Design 

Taylor’s  reputation  in  the  rectifier 
field  has  long  been  associated  with 
of>erating  efficiency  and  dependable 
service. 

The  new  type  8020  high  voltage 
rectifier  is  well  up  to  Taylor’s  estab¬ 
lished  quality  standards.  Its  construc¬ 
tion  features  a  specially  treated  tanta¬ 
lum  anode  for  stability  and  long  life. 

The  5  Volt— 6  Ampere  filament  is  of 
the  thoriated  tungsten  type.  Envelope 
is  of  nonex  glass  and  the  standard 
four-prong  base  is  securely  fastened 
with  an  oil  resisting  silicone  basing 
compound.  Life  expectancy  of  the 
8020  is  over  5000  hours  when  oper¬ 
ated  within  ratings. 

The  Taylor  8020  warrants  your 
consideration. 


Taylor  8020  Ratings 

The  8020  is  rated  at  40  KVP  inverse 
or  forward  in  air,  60  KVP  in  oil.  Av¬ 
erage  current:  100  M A,  with  instanta¬ 
neous  peak  current  capacity  of  2  Amp. 


Taylor 

.  8020 

)m  n  S,A 


ACTUAL 

SIZE 


ELECTRONS  AT  WORK  (cwitinutd) 

tests  SO  far  shows  that  the  phase 
shift  per  unit  length  for  a  given 
diameter  rod  is  a  function  of  length, 
increasing  as  length  increases  be¬ 
cause  of  the  change  in  demagneti¬ 
zation  factor  as  the  rods  get  longer. 

It  is  expected  that  the  informa¬ 
tion  obtained  from  current  re¬ 
search  will  be  used  in  the  design 
of  many  new  type  microwave  com¬ 
ponents  such  as  electronic  phase 
shifters,  switches,  duplexers,  modu¬ 
lators,  attenuators  and  polarization 
changes. 


(1)  D.  Polder,  On  the  Theory  of  Ferro- 
maKnetic  HeisonanceK,  Philosophical  Afaoa^ 
xine,  40,  p  89,  1949. 


Space-Charge  Reactance  Tube 
By  Laverone  K.  Williams 

Electrical  Enffineerinff  Department 
Universitp  of  Connecticut 
Storrs,  Connecticut 

Presence  of  space  charge  in  the 
grid-cathode  region  of  triodes  and 
pentodes  affects  the  dynamic  ca¬ 
pacitance  between  the  grid  and 
cathode  of  the  tube.  Published  the¬ 
ory  states  that  the  dynamic 
grid-cathode  capacitance  of  ideal 
parallel-plane  tubes  (no  initial  elec¬ 
tron  velocity)  increases  by  one- 
third  when  the  plate  current  is 
space-charge  limited  and  this 
change  in  capacitance  is  not  a  func¬ 
tion  of  the  operating  conditions 
of  the  tube.' 

The  fact  that  the  grid  plane  is 
not  an  equipotential  plane  causes 
the  dynamic  grid-cathode  capac¬ 
itance  to  vary  with  the  operating 
conditions  of  the  tube  in  an  or¬ 
derly  reproducible  manner.  This 


★  TRANSMITTING 
^  RECTIFIER 


^  INDUSTRIAL 
★  ELECTRONIC 


As  always,  Taylor  is  producing  lubes  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  time. 


TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47.  ILL. 


Canada:  Allas  Radio  Cerp.,  ltd. 
560  King  $1.,  W.,  Toronie  2-8 
Cable:  ATRADCO 


Expert:  Royal  National  Company 
75  West  St.,  New  York  6,  N.  V. 

Cable:  NATVARNCO 


FIG.  1 — Circuit  ior  moaiurinq  the 
change  in  grid-to-cathode  and  plate 
capacitance  ae  a  iunction  oi  the  operat¬ 
ing  conditions  oi  the  tube 
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TELEVISION 
TUBE  BASES 


TELEVISION 

CONDENSERS 


TELEVISION 

TUNERS 


Mr,  TV  Engineer, , ,  ” 


Get  superior  arc  resistance  —  plus 
dimensional  stability,  high  heat  resistance 


Plaakon's  Molding  Shop 
On  Wheels 

Fully  equipped  with  molding  presses  and 
complete  testing  equipment.  Plaskon  tech¬ 
nicians  will  demonstrate  right  at  your 
door  the  superiority  of  parts  molded 
from  Plaskon  Alkyd  over  parts  you  may 
be  using  now.  Inquire  today. 


INSIST  ON 


PLASKON  DIVISION 


PLASKON. 


SOI  SUPIRIOR  illCTRICAl  PARTS 
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Libbey  •  Owens  •  Ford 
Class  Company 


Toledo  4,  Ohio 
Im  CmmmtU: 

r—o di—  IwloMrico,  UA.  •  Mooucol.  P.Q. 
BroitcA  0§km: 

BoMoo  •  Chief  •  Loo  Aiflea  •  New  York 
M—gfoctoy  of  ItoMiog  C— poopiU. 
Rcihi  Clooo.  Cootif  Rmim 


1{  you  want  benefits  like  these,  then 
Idok  into  Plaskon  Alkyd.  For  here 
is  a  molding  compound  that  is  made- 
to-order  for  television  and  other 
electronic  insulating  parts! 

Yes,  made-to-order  .  ,  .  for 
Plaskon  Alkyd  has  exceptional  di¬ 
mensional  stability  with  no  after¬ 
shrinkage.  This  means  that  the  very 
close  tolerances  so  necessary  to  pre¬ 
cision  television  assemblies  can  be 
met  and  held.  Because  of  high  heat 
resistance  (up  to  4(X)°F.),  Plaskon 


Alkyd  does  not  break  down,  even 
under  short-time  contact  with  molten 
solder  when  connections  are  made. 


In  addition,  Plaskon  Alkyd  offers 
a  combination  of  superior  arc  resist¬ 
ance,  high  dielectric  strength,  ex¬ 
cellent  resistivity  that  makes  it  out¬ 
standing  as  an  electrical  insulating 
material.  And  it  can  be  molded 
faster  and  at  lower  pressures,  allow¬ 
ing  increased  production  and  greater 
savings.  In  fact,  production  increases 
up  to  292%  have  been  realized. 

Before  you  redesign,  look  into  the 
advantages  Plaskon  Alkyd  can  offer. 
Write  t(^ay  for  full  information  on 
television  and  electronic  uses. 


ALLIED  CONTROL  COMPANY,  INC.  ^eastend avenue.,newyork2i,n.y. 


IN 

POWER 

VERSATILITY 

QUALITY 

PERFORMANCE 


HERE  ARE  THE  FACTS  AHD  FIGURES: 

CONTACTS:  10  amp.  standard.  24  volts  D.C.,  115 
volts  A.C. 

15  amp.  contacts  available. 

SENSITIVITY:  D.C.:  4  pole  1.5  watts 
2  pole  .7  watts 
A.C.:  4  pole  5  volt  amperes 
2  pole  2.5  volt  amperes 
Can  also  be  furnished  in  6  pole  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D  C.,  230  volts  A.C. 

NOMINAL  HEAT  RISE:  D.C.  30°C  above  room  ambient 
A.C.  45*C  above  room  ambient 

MAX.  INPUT  FOR  85°  RISE:  D  C.  5  wans 

A.C.  11  volt  amperes 

MOUNTING:  Base  or  end  mounting 
WEIGHT:  4.5  oi.  4  P.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7.7  ox. 

DIMENSIONS:  Open  Relay— 2'/.»-,  1'/,-.  2'/.*- 
Sealed  Relay— 3'/t",  I'/x",  7Vu’ 

Overall  Mounting  Flange — 3'/i' 

Center  to  Center  Mounting  Holes — 2"/is' 


A  Quality  Relay 

I  111.'  new  Allifd  I’K  Rila\  is  dc- 
sigiu'd  i«)  offer  vers.itility  in  .i 
power  rel.n  where  qu.ilitv  €iinl 
low  cost  .ire  f.ietors.  Besides  st.i- 
hilii\  in  oper.iiion  its  reli.ihilits 
•illows  .1  r.inge  in  .ipplications 
from  high  tpi.ilitv  instruments  to 
\  ending  machines.  I  he  BKl.'  relas 
will  compic  with  I  nderwriters' 
Laboratories  retpiirements  .ind  can 
.ilso  be  supplied  hermeticallv 
se.iled. 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

Be  sure  to  send  for  sour  copy  c)l 
Mlied  s  Kel.ic  (luide.  It  gi'es  the 
engineering  d.it.i  for  2''  Allied 
rel.ics  in  a  concise  t.ibul.ir  form 
for  e.isc  refc  reiice. 
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Hermetically 

Sealed 

Instruments,.. 

TIME  DELAY  RELAYS 
CIRCUIT  RECLOSING  RELAYS 
RUNNING  TIME  METERS 


A  new  series  of  highest  quality,  rigidly  tested 
instruments  enclosed  in  hermetically  sealed  containers  of 

approved  type  to  meet  military  and  civilian 
I  requirements.  These  instruments  are  compact, 
dependable  in  every  way  and  designed  for  efficient 
performance  under  specified  conditions  of  altitude, 

acceleration,  inclination,  vibration,  humidity,  salt 

spray,  dust,  fungus,  etc.  They  are  typical  examples 
of  advanced  Cramer  Time  Control  Engineering 

to  meet  Industry's  constantly  expanding  needs. 
Write  for  special  Bulletin  No.  4000A. 

t/u:  R  w.  CRAMER  CO.,  Inc. 


•  oxa^  CINTItltOOK,  CONN. 


‘ Ihiildtrs  nj  iltt  ins  Jor  mnri  ihtni  ii 

INTERVAL  TIMERS  •  time  DEIAY  RELAYS  •  RESET  TIMERS  •  CYCLE  TIMERS 
PULSE  TIMERS  •  RUNNING  TIME  METERS  •  PERCENTAGE  TIMERS  •  SYNCHRONOUS  MOTORS 


FIG.  2— Chonq.  in  qrid-lo-plat.  and 
cathod.  capacilanc.  with  chanq.  in 
ptal*  Toltaq.  lor  a  SJS 


capacitance  variation  is  a  reason¬ 
ably  linear  function  of  the  plate 
and  grid  bias  on  the  tube  and  it 
is  of  the  order  of  one  (xnf  or  more 
for  typical  receiving-type  tubes. 

Capacitance  Characteristics 

The  circuit  shown  in  Fig.  1  illus¬ 
trates  how  the  dynamic  capacitance 
from  grid-to-plate  and  cathode  can 
be  measured  experimentally.  The 
tube  is  operated  with  its  plate  (or 
screen)  by-passed  to  ground  and 
the  input  capacitance  is  measured 
at  various  static  operating  condi¬ 
tions  by  means  of  a  Q  meter.  Dy¬ 
namic  capacitance  can  be  defined 
as  the  change  in  charge  divided 
by  the  change  in  voltage,  therefore, 
the  Q  meter  voltage  should  be  main¬ 
tained  as  small  as  practicable  (less 
than  one  volt)  in  order  to  approach 
a  true  dynamic  value. 

Figures  2  and  3  are  plots  show’- 
ing  how  the  grid-to-cathode  and 
plate  capacitance  of  one  typical 
receiving  type  tube  varies  as  a  func¬ 
tion  of  the  operating  conditions  of 
the  tube.  Many  other  types  of 
tubes,  including  disc  seal  and  minia¬ 
ture  tubes,  were  tested  and  they 
all  exhibited  similar  character¬ 
istics.  The  curves  are  valid  at  all 
frequencies  as  long  as  transit  time 
and  lead  inductance  effects  can  be 
ignored.  These  data  were  checked 
at  frequencies  ranging  from  300 
kc  to  over  20  me.  Since  the  ca¬ 
pacitance  change  is  not  a  function 
of  frequency,  it  is  obvious  that  the 
Miller  effect  does  not  contribute  to 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Surpriaingly  complicated  items  from  sheet  metal  can  be  made  on  eyelet  machines. 

Courtesy  The  Formatic  Company,  Naugatuck,  Connecticut. 

Catting  Costs  Through 

EYolet  Machine  Operations 


If  you  have  occasion  to  use,  say,  over 
50,000  pieces  of  a  fairly  small  article 
made  from  sheet  metal,  it  is  worth¬ 
while  to  investigate  eyelet  machine 
production  as  against  that  made  by  sin¬ 
gle  press  operations. 

The  eyelet  machine  was  originally 
designed  for  making  small  metal  eye¬ 
lets  for  shoes.  With  the  development 
of  larger  machines,  other  items  such 
as  screw  shells  and  socket  shells  and 
stampings  were  added.  Today,  stand¬ 
ard  eyelet  machines  can  handle  metal 
up  to  about  .050"  thick  and  can  draw 
shells  up  to  3"  deep.  The  eyelet  ma¬ 
chine  can  combine  such  operations  as 
blanking,  cupping,  drawing,  piercing, 
trimming  and  even  roll-threading  and 
side  piercing. 

Long  Rons 

Economy  of  eyelet  machine  opera¬ 
tion  depends  on  long  runs.  Tool  costs 
are  higher  than  for  the  single  press 
method  because  more  steps  are  per¬ 
formed  in  bringing  the  metal  to  the 
final  shape  in  gradual  stages.  Also,  set¬ 
ting-up  time  is  generally  longer,  taking 


from  two  to  three  days.  For  jobs  that 
can  use  an  eyelet  machine  day  in  and 
day  out,  a  remarkably  low  cost  per 
piece  can  be  achieved  which  more  than 
offsets  the  higher  tool  cost. 

Other  advantages  are  less  waste  of 
material  when  getting  started  with  a 
new  job.  In  a  matter  of  minutes  you 
can  tell  if  the  finished  product  is  cor¬ 
rect  as  to  dimensional  specifications. 
On  the  other  hand,  it  may  take  weeks 
to  obtain  the  finished  part  which  has  to 
undergo  the  number  of  operations  re¬ 
quired  with  single  press  operations. 
This  saves  material  by  keeping  spoil¬ 
age  to  a  minimum  because  of  wrong 
tooling  or  incorrect  radii  and  other  di¬ 
mensions. 

Other  economies  are  1.  no  interme¬ 
diate  annealing  operations;  2.  no  han¬ 
dling  of  separate  batches  for  each  op¬ 
eration;  3.  no  danger  of  injury  and 
accumulation  of  dirt  on  parts  while 
waiting  for  available  presses;  4.  better 
control  on  number  of  pieces  required. 
Once  the  job  gets  into  production,  fin¬ 
ished  items  leave  the  eyelet  machine 


in  a  constant  stream.  This  means 
quicker  deliveries,  less  handling  and  a 
correspondingly  lower  unit  cost. 

Expert  Teel  Designing 

From  the  production  standpoint  eye¬ 
let  machine  operation  is  more  difficult 
than  single  press  operation.  The  eyelet 
j  machine  toolmaker  is  a  highly  skilled 
!  mechanic,  who  must  tie  a  master  at  tool 
construction  capable  of  performing  all 
of  the  operations  which  the  machine 
can  do.  In  designing  tools  the  increase 
in  length  of  a  shell  is  the  result  of  re¬ 
ducing  the  outside  diameter  without 
appreciably  thinning  the  wall.  Opera- 
!  tions  must  be  so  balanced  that  the 
metal  does  not  become  hardened  too 
much  in  the  early  stages;  otherwise,  it 
will  be  too  hard  in  temper  to  with¬ 
stand  subsequent  operations.  Deep 
shells  are  generally  run  with  a  slight 
flange  to  permit  easy  stripping  and  for 
freedom  from  edge  cracking. 

On  long  runs  for  brass  or  for  ferrous 
materials,  carbide  dies  are  often  used 
to  withstand  wear  and  p>ermit  closer 
tolerances.  Good  lubricants  must  be 
used  to  reduce  friction  between  the 
I  metal  and  the  dies. 

Correct  Temper  and  Qnalily 

The  copper-base  alloy  must  be  free 
from  imperfections  such  as  spills  and 
blisters.  The  grain  size  must  be  com¬ 
paratively  fine  in  order  to  impart 
strength  which  is  necessary  to  resist 
breakage  when  the  metal  stretches  dur¬ 
ing  forming  and  drawing  operations. 
Some  jobs  require  metal  with  small 
grain  size  because  a  smooth  surface 
suitable  for  i>olished  finishes  is  called 
for. 

Bridgeport  recognizes  the  impor¬ 
tance  of  supplying  eyelet  metal  of  the 
correct  temper  or  grain  size  for  each 
job.  uniformity  of  anneal,  and  the  high¬ 
est  quality.  In  general,  eyelet  machine 
operations  are  so  severe  that  poor 
quality  metal  will  cause  interrupted 
production  and  excessive  spoilage. 
When  working  on  a  new  job,  the 
Bridgeport  Laboratory  will  be  glad  to 
help  specify  the  correct  alloy  and  tem¬ 
per  which  will  give  the  highest  per- 
I  formance.  (8339) 
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American  Time  Products,  Inc. 

580  Fifth  Avenue  OPERATING  UNDER  PATENTS  OF  New  York  t9,  N.  K 

WESTERN  ELECTRIC  COMPANY 
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TYPE  2111,  POWER  UNIT 

50  Watt  output.  0-110-220V  at  60 
cycles,  or  any  frequency  50  to 
1000  cycles.  Input,  50-100  cycles. 
275  watts. 


^  (^/mciSion 

FREQUENCIES 

I - ^  GUARANTEED 

^  ACCURATE 

1  TO  7  PART  IN  700,000  (.001%) 

The  basis  of  these  frequency  standards  is  an  elec¬ 
tronic  fork  which  is  temperature-compensated  and 
hermetically  sealed  against  humidity  and  barometric 
pressure. 

Type  2001-2  and  similar  units  are  available  inde¬ 
pendently.  Complete  instruments  of  our  manufaaure 
are  used  extensively  by  industry  and  the  armed  forces 
where  unvarying,  dependable  high  precision  is  re¬ 
quired,  such  as  for  bombsights  and  lire  control. 


WH.%TKVER  YWI'R  FREQUEYUY  PROBLEMS, 
OL'R  ENGINEERS  ARE  READY  TO  I'OOPER.ATE. 
PLEASE  REQUEST  DETAILS  BY  TYPE  NUMBER. 


TYPE  2001-2.  BASIC  UNIT 


TYPE  21 21 -A,  LAB.  STANDARD 


Outputs.  60  cycle.  0-110  Volts,  10 
Watts;  120-240  cycle  impulses.  In¬ 
put,  50-400  cycles,  45  Watts. 


Frequencies  200  to  2500  cycles. 
Dividers  and  Multipliers  available 
for  lower  and  higher  frequencies. 
Miniaturized  and  JAN  construc¬ 
tion.  Output,  6  volts. 


TYPE  2005.  UTILITY  UNIT 


Consists  of  Typo  2001-2  and  booster 
to  provide  10  watts  at  110V  at  pre¬ 
cision  frequencies  from  50  to  500 
cycles  at  input  power  frequencies 
of  50  to  500  cycles,  45  watts. 


WIDEI.Y  USED 
IN  SIT'D  FIELDS  AS: 

Aviation 

Astronomy 

Ballistics 

High-Speed  Photography 
Viscosity  Measurement 
Nuclear  Physics 
Telemetering 
Radiation  Counting 
Fluid  Flow 
Chemical  Reaction 
Navigation 
School  Laboratories 
Industrial  Research  Labs. 
Accurate  Speed  Control 
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Engineering  secrets  are  under  her  skin 


This  photo  shows  the  first  flight  of 
the  giant  Boeing  eight-jet  YB-52.  It’s 
Anieriea’s  new  all-jet  heasy  Ixjinber, 
and  another  trail-blazing  product  of 
Boeing  engineering  leadership.  Still 
highly  dassified,  Boeing’s  most  revolu¬ 
tionary  developments  arc  out  of  sight, 
under  its  gleaming  skin. 

The  B-52,  vital  to  .\mcrica’s  defense 
plans,  is  just  one  of  the  challenging 
projects  BcK'ing  engineers  arc  at  work 
on.  Others  arc  guided  missiles,  super¬ 
sonic  research,  and  the  B-47  Stratojet, 
now  in  quantity  production. 

If  you  measure  up,  you  can  share  the 
prestige  of  Boeing  leadership.  You’ll 
work  with  the  men  who  have  made 


major  contributions  to  both  civil  and 
military  aviation. 

Thrrr  are  Fxrclirnt  openins*,  now, 
for  experienced  and  junior  engineers 
for  aircraft 

•  DESIGN  •  RESEARCH 

•  DEVELOPMENT  •  PRODUCTION 

•  TOOLING 

aim  for  M-rvo-mrehaniKm  and  elec¬ 
tronics  designers  and  analysts,  and  for 
physicists  and  mathematicians  with 
advanced  degrees. 

You  can  work  cither  in  Seattle, 
Washington,  or  Wichita,  Kansas. 
Boeing  provides  a  generous  moving 
and  travel  allowance,  gives  you  special 
training,  and  pays  a  gcKxl  salary  that 
grows  with  you.  Boeing  offers  long- 


range  careers  in  an  aircraft  company 
that  has  been  growing  steadily  for 
35  years. 

You’ll  be  proud  to  say,  “I’m  a  Boeing 
engineer !  ’’ 

Wrif9  fodoy  to  tho  oddross  bolow,  or  mm 
tho  convoniont  coupon. 


JOHN  C.  SANDERS,  staff  Ei^-NnaaHl 
Mil  AililiM  Ciwpwy.  Staltta  14.  Wask 

EnqinMrifig  ppporfunttlM  of  ioGing  Inttf- 
•St  fn«.  Pl«4M  t«nd  mo  furHi«r  informatloA. 
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constant 
.  PLATE  VOLTS 


GRjO  0IAS  IN  VOLTS 


type  1023-A  Amplitude  Modulator 


Here's  a  simple  way  to 

ELIMINATE  INCIDENTAL  F-M 
from  A-M  MEASUREMENTS 

on  HF  and  UHF  Equipment 


$250 


useful  for  many  reactance  tube  ap¬ 
plications.  One  such  application  is 
illustrated  in  Fig.  4.  It  consists 
of  a  Hartley  oscillator  that  is  fre¬ 
quency  modulated  by  varying  the 
grid  bias  on  the  reactance  tube. 
The  static  characteri.stics  of  the 
modulated  oscillator  are  shown  in 
Fig.  5.  As  can  be  seen  from  these 
curves,  the  frequency  deviation  was 
quite  linear  up  to  +  20  kc  provided 
that  the  alternating  oscillator  volt¬ 
age  was  kept  small  compared  to 
the  grid  bias  on  the  reactance  tube. 

To  calculate  the  shift  in  resonant 
frequency  that  can  be  produced  by 
the  reactance  tube,  consider  the 
equation  for  the  resonant  frequency 
of  a  high  Q  tuned  circuit. 


gxxLnCo 

Differentiating  Eq.  1  with  respect 
to  C„  and  solving  for  df 


If  =  J.  'IC 


If  the  alternating  tank  circuit 


The  Type  1023-A  Amplitude  Modulator  provides  an  a-m  signal 
with  no  significant  fm,  from  all  standard -signal  generators.  All 
simple  standard -signal  generators,  even  those  with  a  modulated 
amplifier  following  the  oscillator,  provide  some  incidental  fin  when 
amplitude  modulation  is  used.  This  effect  is  particularly  prevalent 
above  30  Me.  The  presence  of  incidental  fin  can  produce  completely 
false  results  in  measurements  of  both  selectivity  and  sensitivity. 
With  many  a-m  signal  generators  incidental  fin  may  be  as  high  as 
20  Kc  at  50  Me  with  80  to  100%  modulation.  Use  of  the  G-R  Type 
1023-A  Amplitude  Modulator  will  result  in  an  improvemrat  of  as 
much  as  1000  to  1. 


ELECTRONS  AT  WORK  (continiMd) 

the  capacitance  variations. 

It  has  been  reported  that  the 
measured  change  in  capacitance 
between  grid  and  plate  is  small  in 
comparison  to  the  change  between 
grid-to-cathode.’  The  change  in 
grid-to-cathode  and  plate  capaci¬ 
tance  can,  therefore,  be  considered 
to  be  nearly  the  same  as  the  change 
in  grid-cathode  capacitance. 


The  Reactance  Tube 


The  linear  portions  of  the  curves 
shown  in  Fig.  2  and  3  sugge.st  that 
the  circuit  of  Fig.  1  would  be  very 


FIG.  3 — Chong*  in  copocitonc*  a*  a 
innetion  of  grid  bio*  ior  SIS 
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Carrier  Bunge: 

5  to  220  Me 


Modulation 

Frequency: 

20  to  15,000  Cydo* 


GENERAL  RADIO  Company 


375  Ma>$ochutett$  As 


39,  Massachu»«tti 


ELECTRONS  AT  WORK 


(contifiMd) 


voltage  is  small,  a  few  volts,  the 
instantaneous  resonant  frequency 
can  be  determined  for  each  operat¬ 
ing  point  of  the  reactance  tube  by 
merely  substituting  the  proper 
value  of  dC  from  the  capacitance 
curves  into  the  equation.  If  the 
alternating  voltage  is  large  enough 
to  vary  the  operating  point  beyond 
the  linear  range  of  the  dC,  the  dy¬ 
namic  path  of  operation  has  to  be 
determined  and  the  average  dC  for 
an  entire  alternating  cycle  has  to 
be  evaluated  and  substituted  into 
Eq.  2. 

Other  Applications 

Since  transit  time  and  lead  in¬ 
ductance  are  the  only  high  fre¬ 
quency  limitations  on  the  use  of 
the  space-charge  reactance  tube,  ii 
should  prove  extremely  valuable 
for  many  high-frequency  applica¬ 
tions  where  the  loading  effects,  re¬ 
active  and  resistive,  of  conven¬ 
tional  reactance-tube  circuits  are 
objectionable.  It  should  be  pos¬ 
sible  to  utilize  this  principle  to 
make  electronically  tunable  high- 
frequency  filters. 

It  may  be  po.ssible  to  reduce 
noise  and  interference  in  a  wide¬ 
band  f-m  receiver  by  feeding  some 
of  the  discriminator  output  back 
to  a  tunable  narrow-band  filter  in 
the  front  end  of  the  receiver.  In 
this  way,  the  receiver  would  be 
continuously  tuned  to  the  instan¬ 
taneous  frequency  of  the  incoming 
signal.  Fig.  6  shows  how  a  cavity 
can  be  tuned  with  a  lighthouse 
tube. 

It  is  interesting  to  note  that  if 
the  modulating  signal  is  applied 
to  the  plate  circuit  of  the  reactance 
tube,  the  capacitance  can  be  modu¬ 
lated  at  a  frequency  comparable 
to  or  higher  than  the  frequency  of 
signal  applied  to  the  grid. 

The  variations  of  grid-to-cathode 


Typi1023*AAMpltMtolMWlWkp«rtkulariyuMftil  in  check¬ 
ing  the  performance  of  eodi  apparatue  aa  voice  ground-to-air  com¬ 
munication  equi|»nent;  air  navigation  Omnirange  and  ILS;  tele¬ 
metering  and  ranote  control  equipment  uaing  am. 

It  providee  a  meana  of  adding  am,  without  incidental  foa,  to  f-m 
signal  generators  so  that  aimuhaneous  measurements  of  a-m  rejec¬ 
tion  and  f-m  response  can  be  made  on  equipment  used  in  such  serv¬ 
ices,  as  fin,  tv,  telemetering  and  remote  omtroL 

It  also  makes  an  unmodulated  test  oscillator  into  a  modulated  sig¬ 
nal  source,  free  from  fin. 

An  important  feature  of  the  Type  1023-A  Amplitude  Modulator  is  a 
s^nd  range  of  10.1  to  11.3  Me.  At  10.7  Me  (the  RMTA  standard 
f-m  receiver  intermediate  fiequency)  this  range  provides  a  gain  of  10 
with  a  band  width  to  the  half-power  points  of  dbO.6  Me,  gain  and 
modulation  percentage  being  substantially  independent  of  input 
voltage  at  levels  up  to  0.1  volt.  Output  voltages  up  to  3  volts  can  be 
obtained  without  serious  increase  in  envelope  distortion,  with  some 
change  in  gain. 

Modulation  up  to  80%  is  provided,  either  internal  at  power-line 
frequmey  or  external  firom  20  to  15,000  cycles.  Envelope  distortion 
is  lees  than  5%  at  80%  modulation.  From  1  microvolt  to  1.5  volts, 
gain  and  modulation  percentage  are  practically  independent  of  r-f 
input  voltage. 


OKillstctfs  Tracts 
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»EACT.^CE  TUBE 


OSCILLATOR 


MKXHJLATING  SIGNAL 


FIG.  4 — Circuit  lor  Iroquoney  modulat- 
inq  an  oscillator  with  tho  ■paco*charqo 
roactOBCO  tubo 
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Designed  for 
dependability 

. . .  tested  (and  re-tested) 
for  precision 

KOLLSMAN  devises,  develops 
and  manufactures  high-precision 

Aircraft  Instruments  and  Controls 
Miniature  AC  Motors  for  Indi¬ 
cating  and  Remote  Control  Ap¬ 
plications  •  Optical  Parts  and  Op¬ 
tical  Devices* Radio  Communica¬ 
tions  and  Navigation  Equipment 

While  our  manufacturing  divisions 
are  engaged  largely  in  defense  pro¬ 
duction,  the  Kollsman  Instrument 
Corporation  welcomes  the  oppor¬ 
tunity  to  apply  Its  research  experi¬ 
ence  to  the  solution  of  problems 
in  instrumentation  and  control. 
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Percent  of  40  C 
Direct-voltage  rating 


Reduce 

space  and  weight 
requirements 
as  much  as 
80%. . . 


G-E  Permafil  d-c  capacitors  designed  to  operate  in 
high  ambients— up  to  125  C— without  derating 


Wliy  yM  gala  by  asiag  PtnMil  capacitors 
for  higli-tMaparatare  oporotiaa 
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Degrees  Centigrade 

Comparison  of  operating  voltages  for  JAN>C’ 

25  characteristics  D  (vegetable  oil),  E  (mineral 
oil),  and  F  (synthetic  insulating  liquids)  vvith 
Permafil  impregnated  copacitors  — crosshatchad 
area  reveols  advantages  of  Permafil  over  other 
Impregnanls  in  the  high-temperoture  range 
above  40  C 


^3 

limit  of 
Choro€t«ri«tics 

D,  E,  ond  P 

a  y 

. LL-L- 

For  ambient  temperatures  above  40  C,  most  liquid-filled  paper-dielectric 
capacitors  require  considerable  derating.  This  increases  both  space  and 
weight  requirements. 

G-E  Permafil  capacitors,  however,  operate  in  high  ambients — up  to  125  C 
— for  10,000  hours,  at  full  rated  voltage.  They  average  about  V5  the  size 
and  weight  of  liquid-filled  capacitors  that  will  operate  at  125  C — a  saving 
of  80%.  They’re  suitable  for  all  blocking,  by-pass,  filtering,  and  many 
coupling  and  timing  applications. 

Permafil  capacitors  stand  up  in  elevated  temperatures  because  the  paper 
dielectric  is  impregnated  with  a  solid  plastic  compound  that  retains  its 
electrical  stability  at  both  high  and  low  temperatures.  And  since  the 
impregnant  is  a  solid,  it  can’t  leak.  With  proper  derating  or  where  short 
life  characteristics  are  permissible,  Permafil  capacitors  can  be  used  in 
temperatures  as  high  as  150  C.  They  can  also  be  used  in  high  altitudes 
and  where  extreme  cold  is  encountered.  Other  characteristics  include  high 
insulation  resistance  and  comparatively  constant  capacitance  with  tem¬ 
perature  changes. 

G-E  Permafil  capacitors  can  be  obtained  in  case  styles  CP53  and  CP61, 
as  covered  by  specification  JAN-C-25 — in  rating  of  .05  to  1.0  muf,  400 
volts  DC.  They  are  housed  in  metallic  containers  and  hermetically  sealed 
with  G-E  long-life  all-silicone  bushings. 

For  full  information  on  Permafil  capacitors,  see  yo\ir  local  G-E  repre¬ 
sentative.  Or  write  Section  407-310.  Ask  for  Bulletin  GEC-811.  General 
Electric  Company,  Schenectady  5,  Sew  York. 
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R-F  BYPASS 


CAVITY 


FIG.  6 — Physical  ananqsmsnt  ior  tun¬ 
ing  coTitiss  with  disc-tsal  tubss 
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LOCK  RING  and  LOCK  SPRING 

prevent  accidental  disconnection  due 
to  vibration  (may  be  interchanged  on 
plug  and  receptacle ...  or  omitted). 


MELAMINE  HOOD  and  NYLON 

NUT  for  cable  and  chassis  mounting 
(may  be  applied  to  either  plug  or 
receptacle). 


GLENBROOK,  CONN.,  U.S.A. 
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Chester 
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This  Single  Contact  Connector  was  developed  for  high  voltage  (and 
high  altitude)  use  in  Photo-Flash,  Instrumentation,  Communication 
and  other  Electronic  equipment.  Breakdown  Voltage  to  ground: 
12,750  v.d.c.,at  sea  level;  2,200  v.d.c  at  60,000  feet  altitude. 


QUAUTY  FEATURES 
found  in  tho  PM1  Connecter: 


ELECTRONS  AT  WORK 


1 

i 

■ 

i 

■ 

■ 

■ 

■ 

■ 

■ 

MB 

■ 

■ 

■ 

mmm 

■ 

m 

m 

MONOBLOC  CONSTRUCTION 

eliminates  unnecessary  creepage  paths, 
moisture  and  dust  pockets  and  pro¬ 
vides  stronger  molded  parts. 

MELAMINE  MOLDED  BODY 

(mineral  filled)  provides  mechanical 
strength  as  well  as  high  arc  and  di- 
elearic  resistance. 


TELESCOPING  BARRIERS  provide 
increased  air  gap  and  creepage  path 
from  contact  to  ground. 

CONTACTS  (#20  S.W.G.)  are  pre¬ 
cision  machined  from  bar  stock  and 
gold  plated  over  silver  for  consistent 
electrical  characteristics,  prevention 
of  corrosion  and  ease  in  soldering. 


FIG.  5 — Static  charactaiistics  oi  i-m 
oscillator  shown  In  Fig.  4.  Cotriar  iro- 
qusncy  is  6.2  me 

capacitance  with  space  charge  as 
described  are  responsible  for  cer¬ 
tain  detrimental  effects  found 
in  electronic  equipment  and  the 
method  of  analysis  shown  here 
should  prove  useful  in  evaluating 
these  conditions.  Drift  in  self- 
excited  oscillators  is  caused  largely 
by  such  capacitance  variations.  It 
is  also  the  cause  of  detuning  in 
high  Q  circuits  that  are  in  parallel 
with  the  input  to  an  amplifying 
tube.  This  condition  occurs  when 
an  avc  voltage  shifts  the  operating 
point  of  a  tube  in  a  high-frequency 
narrow-band  receiver. 

Conclusion 

The  variation  in  interelectrode 
capacitance  with  the  operating  con¬ 
ditions  of  amplifying  tubes  has 
been  neglected  as  a  useful  tool  in 
the  electronic  art.  Satisfactory 
space-charge  reactance  tubes  for 
frequency  modulating  oscillators 
can  be  made  and  there  appear  to 
be  many  other  applications  of  this 
principle  that  warrant  further 
study. 

The  use  of  a  space  charge  re¬ 
actance  tube  was  proposed  in  a 
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INCORPORATED 


WRITE  OR  WIRE  TODAY  FOR  FULL  DETAILS 


i 


TO  THE  HIGHEST  STANDARDS  OF  THE  INDUSTRY 


and  CABLES 


Ul 

APPROVED  105*C 


JAN  C-76  SRIR 


It  •  a  fact  and  here’s 
why!  First,  Chester  quality 
control  engineers  certdy  every  phase 
of  manufacture  from  raw  material  to 
finished  product  packed  for  shipment 
No  detail  is  too  small  or  unimportant 
to  merit  their  full  attention.  Second, 
quality  in  turn  governs  production  — 
not  a  single  foot  of  Ch^er  wire  or 
cable  is  ever  ‘’hurried  through”  to  meet 
a  shipping  date  or  heavy  schedule. 
Extra  shifts,  not  faster  production  is 
the  method  used  to  break  bottlenecks 
at  Chester. 


JAN-C-76  SRRF 


APPROVED  90°C 


JAN-C-76  SRHV 


APPROVED  SO'C 


SHIELDED 
WIRES  &  CABLES 


JAN-C-76  WL 


FLEXIBLE  CORD 


INSTRUMENT  WIRES 


This  two  way  quality  control  is  just 
one  of  many  important  reasons  why 
electrical  a^  electronic  men,  in  in¬ 
creasing  number,  q)ecify  Chester  wire 
and  cable  for  an  extra  measwe  of 
reliability.  Why  not  check  your  re¬ 
quirements  with  Chester  today. 


FOR  EVERY  APPLKATION- 

iUU-76  •  S0*-90*-105*C 
Hook-Up  Wko  •  ShioMed  Wire  and  Cable 
Flexible  Cords  •  Coaxial  Coble  •  Tslevlsien 
lood-ln  Cable  •  Gas  Tube  High  Tension 
Cobie  •  OH  Burner  ignition  Coble  •  Blost- 
big  Wire  •  Thermostat  Coble  •  Bell  and 
OHkeWire  •  TW  BuUdbig  and  Fixture  Wke 


COAXIAL  CABLE 


TV  LEAD-IN  WIRES 


SPECIAL  WIRES 
&  CABLES  TO 
SPECIFICATION 


COA^MUNICATION 
WIRES  &  CABLES 


Raljr  on  Plasticord  and 
Pla^cote-  anita  for 
tha  naw  Catalog  today 


MANUFACTURERS  OF  QUALITY  WIRE  AND  CABLE  FOR  EVERY  ELECTRICAL  AND  ELECTRONIC  REQUIREMENT 
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Where  control  accuracy  is  important... 
use  Fairchild  Precision  Potentiometers 


In  many  control  systems,  accuracy  is  the  all- 
important  factor.  Blit  the  accuracy  of  an  entire 
system  depends  on  the  proper  fiinctioninj'  of 
each  component. 

Fairchild  precision  potentiometers  are  de¬ 
signed  and  built  to  meet  extreme  accuracy  re- 
cjiiirements.  That’s  why  they  are  being  selected 
more  and  more  for  control  systems  where  accu¬ 
racy,  limited  weight  and  space,  and  simplicity 
are  paramount. 


These  potentiometers  perform  mathematical 
computations  in  electrical  computing  systems  for 
machine-tool  controls,  aircraft  instruments, 
aerial-camera  controls,  radar,  guided  missiles, 
gunsights.  and  analog  computers  of  all  types. 
They  are  available  in  non-linear  and  linear  types 
and  in  ganged  combinations  of  either  or  both, 
with  windings  to  meet  your  reijuirements.  If  you 
have  computer  or  control  problems,  ask  for  our 
recommendations  about  using  Fairchild  Preci¬ 
sion  Potentiometers  to  solve  them. 


HOW  PRECISION  IS  DESIGNED  AND  BUILT  INTO  FAIRCHILD  POTENTIOMETERS 


1.  Shaft  is  <.'enttTlt>ss-KHHind  from  stain¬ 
less  steel  to  a  tolerance  of  +0.0000, 
— 0.0(K)2  in.  which,  together  with  preci¬ 
sion-bored  bearings,  results  in  radial  shaft 
play  of  less  than  0.(KX)9  in, 

2.  Mounting  plat*  has  all  critical  surfaces 
accurately  machined  at  one  setting  to 
insure  shaft-to-mounting  squareness  of 
0,001  in,/in.  and  concentricity  of  shaft 
to  pilot  bushing  within  0,001  in.  FIK. 

3.  Housing  is  precision-machined  from 


aluminum  bar  stock.  Close  tolerance  of 
this  construction  permits  ganging  up  to 
20  units  on  a  single  shaft  with  no  eccen¬ 
tricity  of  the  center  cups,  even  though 
only  two  bearings  are  used  for  the  entire 
gang. 

4.  Windings  are  custom-made  by  an  ex¬ 
clusive  technique.  Guaranteed  accuracy 
of  windings  in  standard  t>pes  is:  linear, 
0.5%  i  non-linear,  1.0%.  Higher  accura¬ 
cies  ( to  0.05% )  are  available  in  other 
types.  Guaranteed  service  life  is  1,000,- 
000  cycles. 


DO  YOU  HAVE  CONTROL  PROBLEMS? 

Fairchild  Sample  Laboratory  engineers  are  available 
to  help  you  with  potentiometer  problems.  To  get  the 
benefit  of  their  knowledge  and  experience  write  today, 
giving  complete  details,  to  Fairchild  Camera  and  Instru¬ 
ment  Corporation,  88-06  Van  Wyck  Boulevard,  Jamaica 
I,  New  York,  Department  140-264. 


PRECISION  POTENTIOMETERS 
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COUNTER 
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^SEMBLY 

E^rARTS 


SKINEO  SHAFT 


TUNING  SLUG 


Molded  Du  Pont  nylon  parts  in  miniature  radio  set 


E.  I.  du  FenI  d«  Namours  A  Co.  (Inc.) 
Polychwnicalt  DnpartmnnI,  Ditlricl  Offices: 
350  Fifth  Avenue,  New  York  1,  N.  Y. 

7  S.  Dearborn  Sheet,  Chicogo  3,  III. 
MS  E.  60lh  Street,  lot  Angeles  1,  Calif. 
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Nylon  ports  molded  by  Brilhort  Plastics 
Corp.,  Mineola,  L.  I.,  N.  Y.,  for  Utility 
Elechonics  Corp.,  East  Newark,  N.  J. 


Permit  rapid,  easy  and 
accurate  tuning  under 
all  conditions 


A  unique  feature  of  this  new  Signal  Corps  miniature 
radio  set  is  a  aeries  of  tuning  assemblies  molded  of 
Du  Pont  nylon.  These  small  units  permit  the  oper¬ 
ator  to  adjust  frequencies  quickly  and  simply  .  .  . 
with  a  screw  driver . . .  even  under  the  most  difficult 
field  conditions. 

Frequencies  are  controlled  by  the  adjustment  of 
seven  tuning  slugs,  each  of  which  has  a  splined  shaft 
engaging  a  nylon  counter  assembly.  As  each  slug  is 
moved  in  and  out  of  its  tuning  coil,  its  mating 
counter  wheels  turn.  Since  the  wheels  register  from 
1  to  99,  an  infinitesimal  adjustment  of  the  tuning 
slug  is  indicated  numerically  on  the  wheels. 

Each  counter  assembly  is  made  up  of  five  intri¬ 
cately  designed  nylon  pieces,  as  shown  in  the  ex- 
plod^  view.  Du  Pont  nylon  is  used  because  it 
provides  the  necessary  electrical  insulation  .  .  .  can 
be  injection- molded  into  thin  sections  with  suffi¬ 
cient  toughness  to  give  virtually  foolproof  perform¬ 
ance.  For  example,  the  tiny  splines  on  the  inner 
circumference  of  the  counter  wheels  must  be  tough 
enough  at  -  40°  F  .  .  .  rigid  enough  at  130°  F  ...  to 
give  satisfactory  operation. 

Du  Pont  nylon  gives  other  advantages,  too.  Be¬ 
cause  of  its  resiliency,  nylon  provides  self-locking 
action  on  the  small  screws  used  to  fasten  the  cover. 
The  plastic  is  light  in  weight,  a  critical  factor  in 
portable  equipment.  And  injection- molded  nylon 
parts  are  economical. 

This  is  another  example  of  Du  Pont  nylon’s  out¬ 
standing  performance  as  an  engineering  material. 
Perhaps  its  unusual  combination  of  properties— 
including  toughness,  abrasion  resistance,  fbrm  sta¬ 
bility,  lightness  of  weight  — can  help  create  a  new 
product  or  improve  a  present  one.  Du  Pont  nylon  is 
available.  For  further  information,  write: 
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DF  STYLES, 
SIZES  and 
COMBINA¬ 
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DRAKE 

MANUFACTURING  COMPANY 

WEST  HUIBARD  ST.  •  CHICAGO  22.  ILL. 
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on  the  early  phases  of  this  project. 
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Cost  Reduction  in 
TV  Power  Supplies 
By  L.  R.  Ruoff 

Dalworth,  Inc. 

Elmhurst,  N.  Y. 

The  AVERAGE  television  receiver 
uses  B  voltages  in  the  ranges  of 
135,  250  and  375  volts.  The  power 
supply  must  produce  the  highest 
of  these  at  the  output  of  the  filter. 
The  lower  voltages  are  obtained  by 
dissipating  the  excess  through 
bleeders. 

Bleeders  are  expensive,  high- 
wattage,  wire-wound  resistors  and 
in  various  sets  will  dissipate  from 
20  to  40  watts.  A  small  portion  of 
this  power  dissipation  may  have 
some  value  in  certain  sets,  as  a 
regulating  load  on  the  power  supply, 
the  balance  is  pure  ivaste.  Its 
elimination,  which  is  here  proposed, 
will  permit  definite  savings  to  be 
made  in  power  transformer  copper 
and  iron,  as  well  as  power  resistors. 

For  illustrative  purposes  select 
the  circuit  of  the  630TS,  which  is 
familiar  to  every  engineer  and  tech¬ 
nician  in  the  industry,  and  which, 
with  various  modifications,  is  cur- 


still  maintaining 
full  %mrvien  on  non- 
dafnnta  orders  with 
ON-TIME  dniivnrint 


B . . are  already  available 
the  DRAKE 
It's  usually  easy  to 
select  from  them  the  exact  unit  to  fit  your  require¬ 
ment  best.  But  should  your  application  need  a  special 
design,  DRAKE  can  develop  a  unit  especially  for 
you . .  just  as  we  have  done  countless  times  for  our  cus¬ 
tomers  during  more  than  20  years  of  specialization. 


y  not  write  on  your  com¬ 
pany  letterhead  for  sam¬ 
ples  and  full  data  — 
now.*  No  obligation. 


FIG.  1 — Schematic  oi  the  powet  lupply 
and  voltage  distribution  to  various  tubes 
oi  a  630  set.  Tube  letter  designations 
are  explained  in  text 
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KINNEY 
HIGH  VACUUM 
PUMPS 


Electronic  tubes  for  rural  telephone  circuits  moke 
two  trips  around  this  rotary  sealing  machine  before  they 
take  the  big  trip  to  the  country.  First,  the  tubes  receive 
their  glass  envelopes,  after  which  they  are  evacuated 
and  sealed  under  ultra-high  vacuum  .  .  .  created  by 
Kinney  Vacuum  Pumps. 

•  To  insure  proper  operation  and  long  tube  life,  every 
trace  of  oxygen  must  be  exhausted  from  the  tubes  be¬ 
fore  sealing.  Kinney  Vacuum  Pumps  are  used  in  this 
and  thousands  of  other  automatic  exhaust  machines 
throughout  the  world.  They  combine  these  all-important 
features:  fast  recovery  speed,  low  ultimate  pressures. 


and  complete  dependability. 

There's  a  Kinney  Pump  for  every  vacuum  require¬ 
ment  —  whether  you're  working  to  1  mm.  Hg.,  ten 
microns,  or  a  tenth  of  a  micron  —  from  the  new  giant 
1600  cu.  ft.  per  min.  model  to  the  midget  Model  CVM 
3153  with  a  free  air  displacement  of  only  2  cu.  ft. 
per  min. 

Send  coupon  today  for  complete  details.  KINNEY 
MANUFACTURING  CO.,  Boston  30,  Mass.  Representa¬ 
tives  in  New  York,  Chicago,  Cleveland,  Philadelphia, 
Houston,  New  Orleans,  Los  Angeles,  San  Francisco, 
Seattle. 


fOfff/GN  MBPRCSENTATIVBS:  G«n'l  En9int«rin9  Co.,  ltd*,  Rodclifft,  Loncs-,  Englond  *  Hor* 
rocks,  Roxburgh  Pty.,  ltd.,  Molbourno,  C.l.  Austrolio  *  W.  $.  Thomos  &  Toytor  Pty.,  ltd., 
Johonnosburg,  South  Africo  •  NovoUctric.  ltd.,  Zurich,  Switzorlond  *  C.I.R.E.  Piozza  Covour 
25,  Romo,  Italy. 


KINNEY  MANUFACTURING  CO. 
356.  WASHINGTON  ST., 
tOSTON  30,  MASS. 

Ptooso  lond  now  Bullotin  V-51S. 
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Oxhousting 
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MCTAl  CROMMH  MICA 
KENFOKCEMENTS 
.  MUlTmUAR  sui>ra*TS 


Other  E-P  precision  components  for  servo  mechanism  and  computing  equipment : 

Synchret  •  Serve  meten  end  tysleim  •  rote  gemratert  *  gyrot  *  trobtliialion 
*  equipment  *  turlnne  power  supplies  end  remote  indicoting-trensmitting  systems. 


For  drtmiltd  infornutioM,  urtst  to  Dtpt.  O 


ECLIPSE-PIONEER  DIVISION  of 


TETERBORO,  NEW  JERSEY  ew.r.TITo.roiVT.on 

Expert  Seles:  iswdix  Intemetiofiel  DivHien,  72  Fiftti  Avenoe,  New  Yerli  11,  N.  Y. 


Actual  photograph  of  VEE-D-X 
Sectional  Tower  installation  show¬ 
ing  152  MC  ground-plane  antenna 
suited  for  ground-to-plane,  ship-to- 
shore,  and  mobile  communications. 


THE  LaPOINTE  PLASCOMOLD  CORP. 

WINDSOR  lOCKS,  CONN.  A 


LOO«  PON  TMC  PIONEER  OARK  OP  OUAilTV 


"  VEE‘D‘X  " 

Sectional  Tower 


m%l  ECOHOMICAL  FOR 
MICROWAVE  •  EM  •  TV 
COMMUHICATIONS  *  RADAR 


DOUIU  WEIO  CONNECTIONS' 
SLEEVED  HEATU  CONNECTIONS 


SOLID  ALUMINUM  OXIDE 
MATH  MSULATOn  ME- 
CHAMCAUY  SEPARATES 
HEATER  FROM  CATHODE 
TO  BIMINATE  SHORTS 


-SHORT  RUGGED 
MOUNT  IMPROVES 
SHOCK  RESISTANCE 


ARC4KSISTANT  MELAMME  RASE 
WITH  INTER.PIN  lARRKRS 


O  We  are  not  in  the  standard  vacuum  tube 
business,  but  we  are  in  the  business  of 
developing  and  manufacturing  a  reliable 
line  of  special  purpose  electron  tubes— tubes 
that  will  serve  and  meet  the  still  and  varied 
operational  requirements  of  aviation,  ord¬ 
nance,  marine  and  other  Belds  of  modern 
industry.  Typical  of  these  are  receiving  type 
tubes  such  as  Full-Wave  Rectifiers,  R-F 
Pentodes,  Twin  Triodes,  and  the  Beam 
Power  Amplifiers  illustrated  above  and  de¬ 


scribed  below.  All  of  these  tubes  are  ex¬ 
hausted  on  a  special  automatic  exhausting 
machine  capable  of  extra  high  evacuation, 
and  are  aged  under  full  operating  and  vibra¬ 
tion  conditions  for  a  period  of  SO  hours.  In 
addition  to  the  tubes  described  above. 
Eclipse-Pioneer  also  manufactures  special 
purpose  tubes  in  the  following  categories; 
gas-filled  control  tubes.  Klystron  tubes, 
spark  gaps,  temperature  tubes  and  voltage 
regulator  tubes. 


RATINGS 

Hsotsr  voltog*— (A-C  or  D-C) . 6.3  volts 

Hsotor  curront  . 0.6  omps 

Mato  voltogo— (mox.) . 300  volts 

Scroon  voltago~(mox.)  . 275  volts 

Moto  dissipation— (max.) . 10  wotts 

Scroon  dissipotion— (max.) . 2  watts 

Max.  hootor-cothodo  voltogo . 300  volts 

Max.  grid  rosistanco . 0.1  mogohms 

Worm. up  timo . 45  soc. 

(Mato  and  hootor  veltago  may  bo 
appfiod  simuftanoovsly) 


TYPICAL  OPERATION 

Singlo-Tubo,  Clou  As  Ampiifior 

Mato  voltogo  . 250  volts 

Scroon  voltogo  . 250  volts 

Grid  voltogo . *  123  volts 

Poak  A-F  grid  voltogo . 123  volts 

Zoro  signal  plots  curront . 45  mo 

Max.  signal  plots  curront . 47  ma 

Zoro  signal  scroon  curront . 4.5  ma 

Max.  signal  scroon  curront . 7.0  mo 

Plato  rosistorKO . 45.000  ohms 

Tronsconductonco  . 4,()00.4rmhos 

Load  rosistanco . 5,000  ohms 

Total  hormonic  distortion . 8% 

Max.  sigrtol  powor  output . 4.0  watts 


PHYSICAL  CHARACTERISTICS 

toM . lntwrm«diot«  »h«ll  octal  O-pin 

Nvib . T-9 

Mox.  evoroll  longth . V/4  in. 

Mox.  Motod  hoighl .  . 2H  in. 


ANOTHER  RELIABLE  ELECTRON  TUBE  RUGGEDIZED  BY 

ECLIPSE-PIONEER 


DSUUTOR 

CAP 
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YOU'VE  GOT  A  PERFEa  CASE 


WITH  CABINETS  AND  HOUSINGS 
SPECIALLY  FABRICATED  BY 


We  adhere  strictly  to  tolerances  specified,  and  our 
meticulous  attention  to  all  construction  details  means 
uniformly  interchangeable  parts  to  insure  prompt  and 
trouble-free  assembly. 

Our  large  stock  of  standard  and  special  die  combi¬ 
nations  eliminate  tinnecessary  tool  charges,  keeping 
your  unit  costs  down. 

Expert  spot,  arc  and  acetylene  welding.  Brazing, 
lacquering,  enameling,  baking,  plating. 


Our  completely  equipped  modem  plant  and  skilled 
personnel  provides  a  high-capacity  source  for  sheet 
metal  boxes,  chassis,  cabinets,  panels,  racks,  housings 
and  special  formations  for  radio  and  electronic  equip¬ 
ment. 


BALTIC  METAL  PRODUCTS  CO. 

120  SUTTON  ST..  BROOKLYN  22.  N.  Y. 
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(continued) 


•  Covers  0.15  to  1000  megacycles 

•  Handles  up  to  20  amperes 
500  v.d.c./130  v.a.c.,  0-1700  cps 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


FIG.  2 — Raarrcmqamant  oi  th*  circuit 
oi  Fig.  1  to  coniorro  malarialt  in  powor 
supply 


rently  manufactured  in  considerable 
quantities. 

Figure  1  illustrates  the  power 
supply  and  voltage  distribution  to 
the  various  tubes  of  such  a  set  us¬ 
ing  a  permanent  magnet  focusing 
and  centering  device.  The  group 
of  tubes  using  a  135-volt  plate  sup¬ 
ply,  with  current  requirements  of 
approximately  100  ma,  are  repre¬ 
sented  by  A.  The  tubes  using  a 
275-volt  plate  supply  and  current 
of  about  80  ma  are  represented  by 
B.  The  C  group  of  tubes  use  the 
entire  380  volts  at  about  100  ma 
and  D  is  the  regulator  section  of 
the  bleeder,  dissipating  20  ma.  The 
total  current  is  thus  300  ma  at  380 
volts,  or  114  watts.  The  1,360-ohm 
and  12,  93,  375-ohm  sections  of  the 
bleeder  dissipate  31.5  watts,  the 
need  for  which  can  be  eliminated 
by  rearrangement  of  the  circuitry. 
Figure  2  illustrates  this  rearrange¬ 
ment. 

As  before,  the  380-volt  potential 
is  required  by  the  tubes  in  group  C. 
Group  B  will  operate  as  well  at  250 
as  at  275  volts,  and  group  A  may 
be  reduced  to  130  volts  without 
effect  on  performance.  Groups  A 
and  B  thus  add  up  to  380  volts  and 
by  literally  stacking  one  on  top  of 
the  other  they  may  share  the  volt¬ 
age  but  will  both  use  the  same  cur¬ 
rent.  Each  acts  as  the  bleeder  for 
the  other  and  by  minor  adjust¬ 
ments,  perhaps  for  instance  by 
switching  a  tube  with  noncritical 
requirements  from  one  group  to  the 
other,  the  current  requirements  for 
the  two  groups  may  be  made  to 
coincide  at  approximately  90  ma. 
With  the  current  required  by  group 
C  this  totals  190  ma  or  about  42 
watts  less  than  the  original  cir¬ 
cuitry.  This  is  also  well  within  the 
capacity  of  a  single  5U4G  rectifier 
and  a  tube  and  socket  with  associ¬ 
ated  wiring  may  be  added  to  the 


tun$  rise. 

ATTINUAT10N  vs.  PtipUDICY  IN  A  SO^M  LINI 


Can  be  furnished  in  various 
mounting  styles;  write  for  free  data 
sheet  giving  detailed  information. 
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APPOINTMENT 

WITH 


TIME 


When  you  travel  by  train  (or,  for  that  matter, 
by  plane  or  any  public  carrier)  you  expect 
to  arrive  on  time.  Unconcerned,  you  click-click 
across  switches  in  the  yard  district . . . 
swish  past  the  clang  of  grade  crossings  . . . 
roar  by  freights  only  a  few  inches  away  . . . 
Your  confidence  lies  in  experienced  railroaders 
and  properly  maintained  roadbeds 
and  signal  equipment. 

Over  every  mile  of  track,  your  safe  and  speedy 
progress  is  guarded.  Guarded  by  semaphores, 
position  and  color  light  signals,  dwarf  signab, 
automatic  train  controls,  interlocking  control 
machines  in  far-away  towers,  and  other 
elements  in  an  all-inclusive  safety  pattern. 

An  unseen  essential  in  this  safety  pattern, 
reliable  and  hard-working,  is  Synihane. 
Synthane  is  a  strong,  light-weight,  laminated 
plastic.  It’s  an  excellent  electrical  insulator, 
moisture  and  chemical-resistant,  hard,  tough 
and  dense.  It  is  also  easy  to  machine. 

Synthane  is  a  material  for  small  parts  or  large 
on  any  job  where  a  combination  of  properties 
is  needed  and  good  performance  is  a  "must”. 

Maybe  you  can  use  Synthane  profitably. 

To  find  out,  send  for  the  complete 
Synthane  catalog.  We  will  be  glad  to  help 
you  with  design,  sheets,  rods,  tubes 
or  fabricated  parts.  Synthane  Corporation, 

6  River  Road,  Oaks,  Pennsylvania. 


Terminal  Boord  (left)  for  continuous 
troin  control  and  relay  pusher  (right). 
Both  pieces  are  mode  from  Synthane 
lominated  plastics  for  Generol 
Railway  Signol  Co..  Rochester.  N.  Y. 
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SELENIUM  RECTIFIER  “BIBLE 


Mott  complete  book  oi  iti  kind  eeer  pub-  | 
lithed  ...  80  paget  oi  Toluoble  inionna- 
tion  about  Selenium  RecUiiert  ...  48  paget  i 
oi  Radio  &  TeleTition  circuit  diagramt  ...  { 

20  paget  on  Power  RectUiert  ...  3  paget  ! 
on  High  Voltage  RectUiert  ...  a  7  page 
crott  Index  replacement  guide.  Send  SOr 


ior  your  copy  or  tee  your  dittrlbutor. 


4 


FIG.  3 — Horixontai  tync  ditcrimlnator. 
otciUotor  and  otcillator-control  tubee  at 
130t  above  ground 
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previously  mentioned  economies. 
The  20,000-ohm  resistor  in  Fig.  2 
is  a  regulatory  bleeder,  which  is  not 
as  necessary  as  before  but  may  be 
used  if  desired,  and  the  19  ma  dis¬ 
sipated  will  still  not  put  the  current 
requirements  beyond  the  capacity  of 
a  single  5U4G  rectifier. 

Any  negative  bias  voltages  re¬ 
quired  by  group  B  may  be  developed 
at  point  E  (Fig.  2)  and  for  group 
A  at  point  F.  To  illustrate  this. 
Fig.  3  is  given,  showing  the  hori¬ 
zontal  sync  discriminator,  oscillator 
and  oscillator  control  tubes  elevated 
as  a  group  to  a  point  130  volts  above 
ground  and  supplying  the  —2  volts 
bias  required  by  the  grid  of  the 
6AC7  oscillator  control  tube.  The 
130-volt  point  is  the  plate  voltage 
bus  for  the  entire  r-f  and  video 
amplifier  sections. 

The  author  has  a  630  set  modified 
as  follows.  A  70-deg  picture  tube 
with  16-kv  second-anode  supply, 
6CD6G  horizontal  output  tube  draw¬ 
ing  35  ma  more  current  then  the 
original,  plus  a  phase-inverter  push- 
pull  audio  arrangement  drawing 
about  40  ma  more  than  the  original 
single  side  audio.  Adding  these 
to  the  original  requirements  of  the 
circuit  totals  375  ma.  With  the  set 
modified  along  the  lines  pre.sented 
above,  however,  the  B+  current 
requirement  is  actually  250  ma  and 
a  single  6R4GY  rectifier  tube  car¬ 
ries  the  load  very  nicely. 

!Vfercury>Coluinn  Height 
by  Electronics 
Differences  in  height  between 
two  columns  of  a  mercury  manom¬ 
eter  may  be  determined  with  high 
precision  by  application  of  the  NBS 
electronic  micrometer  principle. 

Based  on  the  use  of  high-fre- 


Sarkes  Tarzian,  Inc* 


RECTIFIER  DIVISION 

D*P>>  E-3,  41S  North  Collag*  Av*.,  Sloomington,  Indiana 
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How  to  write 
a  million  orders! 


I  Remember  when  they  introduced  "the 
pen  that  could  write  under  water?” 

It  was  more  than  just  a  stunt.  For 
when  the  bail-point  pen  first  appeared 
in  the  stores,  its  acceptance  was  so  sud¬ 
den— the  demand  for  the  new  pens  so 
tremendous  —  that  its  manufacturer 
faced  a  serious  problem. 

He  had  to  deliver  more  than  a  million 
pens— to  every  part  of  the  country— in  a 
matter  of  days ! 


What  did  he  do?  He  turned  to  the 
world's  fastest  shipping  method.  He 
delivered  his  |)ens  via  Air  Express! 

Air  Express  helped  create  a  million- 
dollar  business  almost  overnight  I 
For  expanding  markets,  creating 
good  will,  there's  no  substitute  for  the 
speed  of  Air  Express.  You  can  profit 
from  its  regular  use,  because: 

it’s  fastest  —  Air  Express  gets  top 
priority  of  all  commercial  shipping 
services— gives  the  fastest,  most  com¬ 
plete  door-to-door  pickup  and  delivery 
service  in  all  cities  and  principal  towns 
at  no  extra  cost. 

it’s  dependable  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the 
way  and  gets  a  receipt  upon  delivery. 


it’s  profitable— Air  Express  service 
costs  less  than  you  think,  gives  you 
many  profit-making  opportunities. 

Call  your  local  agent  of  Air  Express 
Division,  Railway  Express  Agency. 


OBTS  THERB  FIRST 
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quency  mutual-inductance  probes, 
the  method  is  sensitive  to  height 
changes  of  as  little  as  0.0005  inch. 
It  also  has  the  advantages  of  not 
requiring  direct  visual  observation 
of  the  mercury  surfaces,  the 
mercury  columns  need  not  have 
transparent  windows,  and  readings 
can  be  made  at  a  distance.  Since  no 
float  or  electrical  contact  is  re¬ 
quired,  disturbance  of  the  mercury 
surface  is  minimized. 

Above  the  mercury  surface  in 
each  column  is  mounted  a  mutual- 
inductance  probe.  Fig.  1,  consisting 
of  a  primary  and  a  secondary  coil. 
When  the  primary  coil  is  supplied 
with  constant  r-f  current,  the  volt¬ 
age  induced  in  the  secondary  varies 
with  the  mutual  inductance  or 
coupling  between  the  two  coils.  The 


itlttOSp' 


For  ACCURACY 

TEST  WITH 


. . .  for  Tenney  Test  Chambers  are  precision-engineered  for  maxi¬ 
mum  efficiency  and  can  be  designed  to  simulate  the  complete  range 
of  temperature,  atmospheric  or  pressure  conditions  found  anywhere 
on  earth— or  above  it  to  altitudes  of  1 20,000  ft.  plusi  They  attain 
sub-zero  temperatures  quickly,  maintain  them  efficiently  and  provide 
full  instrumentation  for  accurate  evaluation 
of  complete  test  data. 


TENNEYZPHERE  ALTITUDE  CHAMBERS 

Designed  to  withstand  atmospheric  pressure 
and  to  simulate  global  conditions  of  pres¬ 
sures,  temperatures  and  humidities.  Altitudes 
from  sea  level  to  approx.  80,000  ft.  Tempera¬ 
ture  range  from  plus  200°F  to  minus  100°F. 
Also  simulates  desired  (20%  to  9S%)  rela¬ 
tive  humidity. 


Nor 

HCIG^ 


DIFFCK 

HCIChT. 


TENNEY  SERVO  UNIT 

Portable  air  conditioning  unit  which  may 
easily  be  attached  to  various  types  of  labora¬ 
tory  enclosures-impact  machines;  tension 
machines;  torsion  testers;  cold  boxes  and 
similar  equipment.  Through  its  use,  articles 
undergoing  testing,  aging  or  weathering  can 
be  subjected  to  wide  variations  of  humidity, 
heat  and  cold.  Photo  shows  servo  attached  to 
companion  chamber. 


DfPFCA 

MttGHT 


PROBE 


COeUWN 


COLUMN 


MERCiyy- 


FIG.  1 — SimpUii^d  diagram  o!  •lectronic 
method  lor  tensing  dillerencet  in 
heights  ol  mercury  columns 


TENNEY  TEMPERATURE 
AND  HUMIDITY  CHAMBER 

Designed  for  positive  control  of  temperature, 
humidity  and  air  circulation.  Permits  the  accu¬ 
rate  checking  of  physical  quality,  fragility,  ten¬ 
sion  and  other  factors.  Also  built  to  incorporate 
extreme  low  temperatures,  to  — 100°F. 


mutual  inductance,  in  turn,  varies 
with  the  proximity  of  the  mercury 
surface.  The  closer  the  mercury 
surface  is  to  the  probe,  the  greater 
is  its  shielding  effect  and  the  less 
the  output  voltage.  The  output 
voltage  thus  becomes  an  index  of 
probe-to-mercury  distance,  and  can 
be  used  to  indicate  this  distance 
with  high  precision. 

The  electronic  circuitry,  except 
for  the  two  probes,  is  contained  in 
two  small  cabinets.  Each  cabinet  is 
connected  electrically  to  its  asso¬ 
ciated  probe  and  to  the  other  cabi¬ 
net.  One  zero-center  microammeter 
on  each  cabinet  is  calibrated  to  in¬ 
dicate  variations  in  the  height- 
difference  of  the  two  mercury 
columns. 

When  the  differential-height  me¬ 
ters  read  zero,  the  probe-to-mercury 
distances  in  the  two  columns  are 
identical.  The  difference  in  the 
mercury-surface  heights  is  then 
equal  to  the  difference  in  the  probe 


TENNEY  SUB-ARCTIC 
INDUSTRIAL  CABINETS 

Designed  for  low-temperature  testing  of  metals, 
radios,  instruments,  plastics,  liquids,  chemicals 
and  pharmaceuticals.  Temperature  ranges  of 
— 40®F,  — 60°F,  — 95'’F  and  — ISO'F  are  standard 
for  each  size. 


For  furthor  information  on  ihoso  and  other 
Tonnoy  test  equipment,  write  to  Tenney 
Engineering,  Inc.,  Dept.  A,  26  Avenue  B, 
Newark  5,  New  Jersey. 


Engineers  ond  Manufacturers  of  Automatic 
Environmental  Test  Equipment 
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Sperry  Products,  Inc.,  Danbury,  Conn.,  saved  41  minutes  in  monu*  j 

facturing  ond  assembly  time  by  using  2  Woldes  Truorc  Retaining  |  Qf  2  TlUARC  I 

Rings  in  place  of  old-fashioned  threaded  retainers  in  their  self*  ! 

sealing  couplingsl  With  Truarc  Rings  many  tooling  operations  were  |  MACHINING: 

eliminated . . .  important  savings  per  unit  were  made  in  raw  mate-  I  , 

rial  (1%  lbs.  metal),  overall  size  13/16"  diam.),  and  weight  (1  lb.).  I  outmr  snaulder 

Unit  efficiency  was  greatly  increased!  j  inner  retainer: 

Redesign  with  Truarc  Rings  and  yau,  taa,  will  cut  costs.  Wherever  I  threading:  4  m 
you  use  machined  shoulders,  bolts,  snap  rings,  cotter  pins,  there's  ASSEMBLY 

a  Waldes  Truarc  Retaining  Ring  designed  to  do  a  better  job  of  *  '  * 

holding  parts  together.  Tol 

'  Truarc  Rings  are  precision-engineered .. .quick  and  easy  to  MATeeiAi  • 

assemble  and  disassemble.  Always  circular  to  give  a  never-foiling  IWAIBKIAI. 

grip.  They  can  be  used  over  and  over  again.  brau  threaded 

Find  out  whot  Truarc  Rings  can  do  for  you.  Send  your  blue-  tmii  eiwiMee  wi 

prints  to  Waldes  Truarc  engineers  for  individual  attention,  without  lUlAl  SATInES  Wl 

obligation.  _ 

For  predsioe  kittmal  troevhit  me  oeemittleg . . .  Wd4et  Groevlec  Teal 

SEND  FOR  NEW  BULLETINS  — - 


1  RSE  OF  2  TRUARC  RINGS  EUMINATED  THESE  COSTS 

MACHINING: 

auter  thaulder  ring:  15  minutes  . . 

.  $1.12 

I  inner  retainer:  20  minutes . 

.  1.50 

1  threading:  4  minutes . 

.  .30 

ASSEMBLY . 

.  .13 

Total  labor  savings  .  . 

.  $3.05 

MATERIAL: 

brau  threaded  retainers . 

, .  .97 

TOTAL  SAVINGS  WITH  TRUARC  RINGS  . 

. .  S4.02 

WALDES 


- — — - 

^  WoMm  Kabineor,  Inc.,  47-16  Auilnl  Mac*.  L  I.  C.  1,  N.  Y. 
fj  Hnoin  twid  Migincnring  tpncHicatient  and  dote  an  Waldos 
1 1  Truarc  latoining  ting  typos  cbocfcad  bolew.  E-0S4 

j  □  tuRafin  *S  Salt-locking  ring  typos 

I  □  tullafin  *6  ting  typos  for  taking  up  ond-ploy 

I  □  tulloHn  *7  ting  typos  for  radial  ossooibly 

I  □  lullorin  ••  task  typo  rings 

*  □  Sond  OM  inforscation  about  Hm  Waldos  Orooring  Tool. 


RETAINING  RINGS 

WALDES  ROHINOOt,  INC.,  LONG  ISLAND  CITT  I,  NEW  TOBR 


2  TRUARC  RINGS 

ELIMINATE  BULKY  THREADED  RETAINERS 
...SAVE  41  MINUTES.  ..*4.02  PER  UNIT 


OLD  WAY  OvGfkiiG  intarnol  ond  GRttmal  r«loin«r« 
fGquir«d  cotlly  milling,  turning  ond  throoding  oporo- 
liont.  Assombly  ond  diiossombly  (for  inspection  ond  seol 
replocGment)  was  stow,  difficult  ond  taponsiv#.  Wall 
thiclineti  ond  weight  were  eacessive 


NEW  WAY  An  internol  (teries  SOOO)  ond  on  ea* 
ternol  («er»et  510t)  Truorc  ling  ore  »et  into  2  grooves, 
light,  strong,  ecenomicol  Truorc  lings  simplify  assembly, 
disossembly,  mointenonce.  Unit  is  smoller.  more  efficient. 
Creoter  occurocy  becouse  of  positive  slop  positionsi 
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(continued) 


heights,  which  is  known  or  deter¬ 
minable. 

With  this  form  of  null  indication, 
the  mercury  columns  may  be  reset 
accurately  to  the  same  differential 
height,  assuring  reproducible  pres¬ 
sures.  Since  the  differential-height 
meters  have  a  measurement  range 
of  only  about  0.04  inch,  individual- 
height  meters  with  a  range  of  O.S 
inch  are  provided  to  facilitate 
preliminary  adjustment  of  the 
mercury  columns. 

The  primaries  of  the  two  probes 
are  excited  by  a  480-kc  amplitude- 
regulated  oscillator.  A  vibrating 
relay  compares  the  outputs  of  the 
pickup  secondaries  by  switching 
first  to  one  and  then  to  the  other. 
The  difference  in  the  outputs  is 
amplified,  rectified,  and  applied  to 
the  differential-height  meters. 


AUt.  •  nHH4  m 
tytl*  ekMMr.  (  «*lt.  W>ll 
itG  vtbratian 
Muratiai.  ■•n-apar- 
atiitf  and  aaa  ka  uMd  ra< 
liaMa  mm  laniaaratara* 
af  — 7RC  ta  tmC.  Tkit 
ehaaaar  kaa  a  a^ata  laa 
af  C9*  katwaan  tha  drtaa 
vaftata  and  tka  Maara 
wava  aataut.  Adjuitad  far 
3M  ta  4M  eyalaa.  ean  ka 
aparatad  aaar  much  widar 
rantaa.  Tka  raaldaal  nalta 
it  laaa  than  l.k  mv  paak 
at  ana  niapakw  ciraatt 
iMpadanea.  Hanaatieally 
aaalad.  kuilt  In  acaard- 
anea  with  aiactinp  aiili* 
tanr  aaacHteatlana  and 
adjactad  praelaalp  ta  vary 
elaaa  talaranaaa.  Can* 
atruetad  par  AN*E-I9. 
anplaya  aitkana  akack 
mauntinp.  ailieana  plaaa 
inaulatian  far  maaiMuia 
atability 


For  more  than  five  years, 
AIRPAX  has  blazed  a  trail 
in  the  chopper  and  minia¬ 
ture  power  supply  field 
which  is  now  clearly 
marked  by  acceptance  in 
the  nation's  most  promi¬ 
nent  electronic  concerns. 
Phone,  wire  or  write,  we 
can  offer  field  proven  ex¬ 
perience,  reliable  units, 
quick  sample  delivery 
and  volume  production  to 
meet  your  schedules. 


Photic  Stimulator  for 
Medical  Use 


By  V.  F.  Arnold 

Mu rrotii  Inmtru wi en ts  L  td. 
St.  Albnits,  Knylund 


If  CONVI'LSIVK  KITS  of  the  type  e.\- 
perienced  by  epileptics  can  be  in¬ 
duced  in  persons  with  certain  men¬ 
tal  conditions  such  as  melancholia 
and  chronic  depression,  cure  or  re¬ 
lief  can  be  obtained.  These  fits  have 
been  induced  by  means  of  drugs 
and,  more  recently,  by  currents 
passed  through  the  head  between 
the  temples.  Both  methods  have  dis¬ 
advantages. 

Recently  it  has  been  discovered 
that  stimulation  by  means  of  flash¬ 
ing  light  can  produce  fits  in  certain 
epileptics  and  also  that  this  stimula¬ 
tion  reduced  the  quantity  of  con- 
vulsant  drug  required  to  produce 
a  fit.  A  group  of  medical  workers 
in  England  decided  to  investigate 
the  photic  stimulation-drug  com¬ 
bination  as  a  substitute  for  the  nor¬ 
mal  electric  shock  method  of  con¬ 
vulsion  therapy. 

In  this  experimental  method  a 
small  dose  of  convulsant  drug,  in¬ 
sufficient  to  produce  any  noticeable 
effect,  is  administered  to  the 
patient.  A  powerful  flashing  light, 
the  flash  frequency  of  which  is  reg¬ 
ular  and  controllable  is  then  held 
before  the  patient’s  closed  eyes  and 


HodX  A702  hMvy  duty 
miniature  400  cycle  vtkra* 
ter  Inverter,  eeeeiflcelly 
deelenetf  tp  eeerete  400 
cycle  lyro  metert.  The 
neminel  ratine  It  MO 
velte.  30  watts,  but  it  will 
deliver  43  watts  for  short 
duty.  Most  motors  require 
power  factor  correction  as 
vibrator  loads,  this  model 
has  power  factor  correc¬ 
tion  built  in  to  operate  4 
small  motors.  Discuss 
your  application  with  oor 
eneinoerini  department, 
they  may  find  It  wise  to 
make  chanios  to  accom¬ 
modate  your  load.  Will 
operate  at  temperatures 
down  to  — 70C,  up  to  05C. 
can  be  subleeted  to  vio¬ 
lent  vibration,  accelera¬ 
tion  and  shock.  Com- 
Plate  I  y  hermetically 
seated.  Welpht  I  lb..  6  oi. 


MIDDLE  RIVER 


BALTIMORE  20,  MD. 
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MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING.  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 


"On*  World.”  AD  over  the^  globe,  men  have  come 
to  acknowledge  this  unique  concept  as  the  most  effect¬ 
ive  beisis  for  solving  innumerable  problems  related  to 
human  progress. 

*Ono  Nichromo.”  All  over  the  globe,  men  have 
come  to  acknowledge  this  unique  alloy  as  the  most 
effective  means  for  solving  a  host  of  problems  also 
related  to  human  progress— in  the  fields  of  engineering 
and  production. 

This  being  so,  we  take  particvilar  pride  in  our 
trademark:  NICHROME  —  granted  solely  and  whoUy 
to  us  by  the  United  States  Patent  Office  forty-three 
years  ago.  Representing  a  series  of  superb  electrical 
heating  and  resistance  alloys,  developed  and  produced 
only  by  Driver-Harris,  it  symbolizes  top  qutdity  and 
utmost  dependability  to  manufacturers  everywhere. 


*T.  M.  Regi$tered 
in  Unittd  State9 
Patent  O0ce  by 
Drwer-Harria  Company 
Auguet,  190S 


Wortd-Fomows  NICtirOBM  U  produced  only  by 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

MANCHES:  Chkaf*,  Cl*v«lan4,  L««  Ang»l*«,  Sm  FranciM* 


Manufactured  and  sold  in  Canada  by  The  B.  GREENING  WIRE  COMPANY,  LTD.,  Hamilton,  Ontario,  Canada 

FactsfiM:  U.S.A..  UMMk.  ENCLANO,  MELANO,  FRANCE,  iTAlY,  SPAM  RapreMstativM  ia  3R  CdUNIRKS 
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(ceil  tinned) 


FIG.  1 — Initial  circuit  which  proTtd  to 
bo  unstablo  because  of  lack  of  syn¬ 
chronisation  for  the  neon  tetrode 


in  a  few  seconds  K^ntle  convulsions 
begin  to  occur.  If  the  light  is  re¬ 
moved,  the  convulsions  subside  and 
it  is  the  control  of  the  convulsions 
which  is  the  great  attraction  of  this 
method.  Encouraging  results  have 
been  obtained.  The  development  of 
a  suitable  light  source  is  described 
herein. 

The  light  source  was  required  to 
produce  flashes  of  fairly  high  in¬ 
tensity  at  a  stable  repetition  fre¬ 
quency  variable  between  about  5 
and  25  per  second. 

Initially  a  small  industrial  strobo¬ 
scope  was  used,  Fig.  1.  This  instru¬ 
ment  used  a  neon-filled  tetrode  lamp 
which  could  be  triggered  by  nega¬ 
tive  pulses  applied  to  its  control 
grid.  The  lamp  was  primarily  in¬ 
tended  to  be  synchronized  by  a  volt¬ 
age  derived  from  the  object  under 
examination.  In  addition  by  adjust¬ 
ment  of  the  screen  voltage,  the  lamp 
could  be  operated  as  a  relaxation 
oscillator. 

The  synchronizing  circuit  con¬ 
sisted  of  an  amplifier  stage  followed 
by  a  short-time-constant  coupling 
which  produced  trigger  pulses  from 
waveforms  fed  in  at  the  sync  ter¬ 
minal  to  trigger  a  flip-flop.  This 
flip-flop  produced  the  lamp-trigger¬ 
ing  pulse  by  differentiation  of  the 
back  edge  of  its  anode  waveform 
which  was  of  variable  width  for 
phase  control. 

As  the  neon  lamp  had  to  be  op¬ 
erated  without  synchronization,  it 
was  rather  unstable  and  this  to¬ 
gether  with  a  rather  high  minimum 
flash  frequency  of  10  per  second 
were  serious  obstacles  to  satisfac¬ 
tory  results. 

Circuit  Modification 

It  was  decided  to  modify  the 
apparatus  so  that  the  neon  lamp 
would  be  triggered  from  a  stable 
source  with  a  minimum  flash  fre- 


Zirconium  Hydride  applied  by  spraying  or 
cataphoretic  precipitation  presents  the 
advantage  of  protecting  the  Zirconium 
against  oxidation  at  lower  temperatures  during 
seal-in  or  exhoiist.  Fired  in  vacuum,  at  higher 
temperatures  its  hydrogen  is  completely  given  off 
reducing  all  traces  of  adsorbed  oxygen  and  other 
impurities.  Particle  size  100% -325  sub-seive.  overage 
particle  5±1  micron.  807.  of  material  3±1  micron. 
Relatively  inert.  Zirconium  Hydride  is  shipped  dry. 
May  be  suspended  in  commonly  accepted  binders 
such  as  cellulose-acetate  and  pyroxylin  resins. 


Zirconium  metal  powder,  finely  divided,  may  be 
sprayed  for  coating  tube  parts,  suspended  in 
temporary  binders  such  as  nitro  cellulose 
dissolved  in  amyl  acetate. — Shipped  wet. 


For  more  complete  details,  request  Bulletins  700A 
and  701 A  or  submit  your  problem  for  the  recommendations 
of  our  research  and  engineering  deportments. 


MASS. 


BEVERLY 
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SEND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research,  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  stabelex  “D”,  which  has  been  produced 
for  special  applications  for  some  time. 


I  3243  N.  Californio  Avonuo 
I  Chicago  II,  lllinoit,  U.S.A. 

I  Pleose  send  me  my  FREE  copy  of  your  new  Catalog  1117  on 
I  Stabelex  "D"  Capacitors. 


Company  .  Position 


Complete  information  performance  curves,  char-  |  Street  . 

acteristics,  and  suggested  applications  of  the  vari-  | 

ous  types  now  available  will  be  found  in  this  catalog.  ^  m  h  im  a  a  m  m  h  b'm  m  m  h  b  m  a  b  b  b  ■■  b'b 

Mfrs.  of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC  CAPACITORS  and  RADIO  INTERFERENCE  FILTER 
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Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 


OUTSTANDING  FEATURES 

Insulation  resistance  at  20°  C.  after  three  minutes 
charge — 900,000  megohm  microfarads 

Insulation  resistance  at  76°  C. — 78,000  megohm 
microfarads 

Insulation  resistance  at— 76°  C. — In  excess  of  6 
million  megohm  microfarads 

Change  in  capacitance  from  25°  C.  to  —80°  C. — 
+•0.76% 

Self  time  constant  of  10  MFD  capacitor— 4800  hours 
Q  at  60  kilocycles — 10,000 
Power  Factor  at  1  kc — 0.0002.7 


Curve  1107  illustrated  on  the  right  shows  the  low 
temperature  co-efficient  of  capacity.  This  low 
co-efficient,  therefore,  makes  these  Capacitors 
highly  desirable  in  circuits,  the  constants  of  which 
depend  on  unvarying  capacity. 


STABELEX  D 


CAPACITORS 


EFFECT  OF  TEMPERATURE 
ON  CAPACITY 


INDUSTRIAL  CONDENSER  CORPORATION 
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Like  an  Addition 


quency  of  6  per  second.  The  first 
tube  of  the  flip  flop  was  converted 
into  a  transitron  sawtooth  oscillator 
with  a  frequency  range  of  6  to  50 
cycles,  Fig.  2.  This  sawtooth  wave¬ 
form  was  phase  inverted  in  the  sec¬ 
ond  stage.  Since  the  waveform  ap¬ 
plied  to  the  grid  was  of  about  100-v 
amplitude  and  grid  base  was  4  v,  the 
anode  waveform  was  almost  square 
with  a  very  fast  negative-going 
back  edge. 

The  anode  waveform  was  differ¬ 
entiated  in  a  short-time-constant 
coupling  circuit  and  the  positive 
pulses  were  removed  by  a  diode. 
The  remaining  negative -going 
pulses  had  an  amplitude  of  about 
40  V  and  were  of  approximately  1 
millisecond  duration.  These  pulses 
were  sufficient  to  fire  the  lamp  and 
the  stability  was  more  than  ade¬ 
quate. 

The  lamp  used  was  a  Ferranti 
Neostron.  The  S-uif  capacitor  in  the 
lamp  circuit  was  charged  through  a 
resi.stor  from  the  supply  and  was 
discharged  by  the  lamp  when  trig¬ 
gered.  The  time  constant  of  this 
capacitor  and  resistor  must  be  short 
compared  with  the  interval  between 
flashes  at  the  highest  flash  fre¬ 
quency  so  thnt  the  capacitor  is  al¬ 
ways  fully  charged  when  the  lamp 
is  triggered.  The  screen  voltage  of 
the  lamp  was  kept  low  to  prevent 
spontaneous  triggering. 

With  this  new  circuit,  excellent 
results  were  obtained  and  the  med¬ 
ical  workers  have  published  results 
of  their  work  using  this  circuit.’ 
An  argon-filled  lamp  was  also  tried 
out  but  this  was  less  effective. 


New,  Expanded  Engineering  and  Production 
Facilities  of  CLIPPARD 
/Instrument  Laboratory,  Inc, 


Here,  in  an  ultra-modem  plant  specifically 
designed  for  electronic  production,  is  addi¬ 
tional  capacity  you  can  use  to  advantage. 
Clippard’s  efficient  new  home  assures 
prompt,  economical  manufacture  of  R.  F. 
coils,  windings,  sub-assemblies  and  special¬ 
ized  instruments  for  electrical  and  elec¬ 
tronic  testing  or  measurement  to  meet  your 
most  exacting  requirements. 

Clippard  design,  production  and  control 
engineers  specialize  in  production  runs  of 
1,000  to  10,000,000  units  of  laboratory 
accuracy.  Clippard  experience  can  also 
save  you  size,  weight,  critical  materials, 
money,  assembly  problems  and  produc¬ 
tion  delays. 

Make  the  new  Clippard  plant  a  time  and 
money-saving  addition  to  your  facilities. 
Free  your  production  lines  for  more  prof¬ 
itable  work.  Get  precision  coils  and  sub- 
assemblies  or  specialized  instruments 
quickly  and  economically.  Send  us  your 
problem,  a  sample,  specifications  or  other 
details  for  a  prompt  solution  or  quotation, 
NOW! 


INCREASED  PRODUCTION 
OF  THESE  PARTS, 
ASSEMILIES  and  PRODUCTS 


PRECISION  R.F.  COILS, 
windin9s  and  sub^t> 
ttmblies  •  .  •  1,000 
to  10,000,000! 


Final  Circuit 


PR.5  RESISTANCE 
COMPARATOR  permits 
unskilled  operator 
to  test,  grade,  match 
up  to  30  resistors 
per  minute! 


Clinical  trial.s  were  continued  and 
at  a  later  date  the  medical  workers 
formed  the  opinion  that  a  more  in¬ 
tense  light  might  be  an  advantage 
and  it  wa.s  decided  to  use  a  Mullard 


PC-4  CAPACITANCE 
COMPARATOR  checks, 
grades,  sorts  all  types 
of  condensers  at  pro* 
duction  speeds  with 
unskilled  labor. 


INSTRUMENT  LABORATORY  INC. 

nSO-K  dwein  Im4  *  CiiKi«Mtl  24,  OW. 
MANUfAaUKHS  OF  ».  F.  COILS 
AND  eiKTFONIC  EQUIPMENT 


FIG.  2 — Reviled  circuit  using  a  tronii- 
tron  sawtooth  oscillator 
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THE  FASTEfT  MOST  ECONOMICAL  WAY  TO  j 
APPLY  TERMINALS  TO  WIRE  IS  TO  USE  j 
HP  AUTOMATIC  MACHINES  WITH  ? 
AMP  PRE-INSULATED*  CORROSIOM  j 
PROOFED  TERMINALS  1  I 

No  capital  invadmanl  for  machinoryt  | 
You  can  mak#  as  high  as  1S00  com*  | 
plot*,  uniform,  INSULATED  torminotions  * 
por  hour.  Connoclions  aro  noiso  froo,  ^ 
vibration  proof,  givo  oxtromo  rosistanco  ' 
to  sah  spray,  and  moot  all  othor  stan¬ 
dards  and  approvals  roquirod  for  tho  most 
simplo  or  tho  most  critical  applications  in 
all  kinds  of  oloctricol  circuits. 


la  ONTAUO,  R.  M.  HUTCHESOR  10  NwSaU  CrMcMi.  E.O. 

Tarmto  IS.  Hfia  5*47 

OUEtlC,  SRUCI  C  WAUACi.  5175  IhrtM  R.»l»vrS,  A»l.  9 
MRiNrsol,  isNilr  t94S 
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(continued) 


FIG.  3 — Third  circuit  using  xsnon-fUlsd 
flash  tube 


flash  tube.  The  Neostron  had  been 
operated  on  the  350-v  instrument 
supply  but  the  new  lamp  required 
an  anode  voltage  of  2.5  kv  and  a 
trigger  pulse  of  about  3.5  kv. 

An  attachment  was  built  to  house 
the  lamp  supply  unit  and  the  trigger 
pulse  generator.  The  high-voltage 
lamp  supply  was  required  to  provide 
a  current  of  10  to  15  ma  and  pre¬ 
sented  no  difficulties.  In  order  to 
produce  the  trigger  pulse  it  was  de¬ 
cided  to  use  the  back  emf  of  a  choke 
when  the  current  through  it  is  sud¬ 
denly  interrupted.  Initially  for  con¬ 
venience  a  small  smoothing  choke 
was  used  with  an  isolated  core. 
Later  a  300-mh  air-core  choke  was 
used  with  a  saving  of  weight. 

The  choke  was  connected  in  the 
anode  circuit  of  a  line-scan  pentode, 
Fig.  3,  and  the  bias  adjusted  for  a 
steady  current  of  60  ma.  The  neon 
lamp  was  removed  and  the  negative 
trigger  pulse  was  coupled  to  the 
control  grid,  cutting  it  off  for  the 
pulse  duration.  The  required  3.5-kv 
pulse  for  the  fla.sh  tube  could  be 
easily  obtained  from  the  choke.  A 
ceramic  holder  was  used  for  the 
lamp  to  prevent  tracking. 

The  energy  used  in  each  flash  of 
this  lamp  was  about  five  times  that 
of  the  neon  lamp.  The  flash  tube  is 
xenon-filled  and  produces  a  blue- 
white  light.  The  lamp  was  enclosed 
in  a  housing  which  incorporated  a 
reflector,  since  the  trigger  electrode 
is  mounted  outside  the  lamp.  Heavy 
ignition  cable  leads,  enclosed  in  a 
thick  sleeve  were  used  to  connect 
the  lamp  to  the  instrument.  All 
metallic  parts  of  the  lamp  housing 
were  grounded  and  the  housing  was 
provided  with  a  Bakelite  handle. 

This  new  lamp  unit  has  now  been 
in  almost  daily  use  for  many  months 
and  the  increased  brilliance  is  con- 


The  sockets  listed  here  are  varia¬ 
tions  of  JOHNSON  standard  types 
constructed  to  resist  the  punishing 
effects  of  salt  water  corrosion,  con¬ 
densation  of  moisture  and  fungus 
growth.  Bases  are  grade  L-4  Stea¬ 
tite  with  tops  and  sides  glazed, 
other  surfaces  DC-200  impregnated. 
Contacts  and  contact  springs  are 
heavily  silver  plated,  terminals  hot 
tin  dipped.  All  these  sockets  meet 
the  requirements  of  the  100  hour 
salt  spray  test. 


122-101-14  For  Soplor  bosod  tuboi  tuch  o> 
826,  829,  832  otc.  Fivo  nickol  platod  phosphor 
bronzo  retaining  springs  hold  tub*  soouroly 
ptrmitling  uso  in  any  position.  Mounting  on 
fungus  resistant  phenolic  woshers  in  recessed 
base  prevents  turning  of  contact.  Provision 
for  mounting  button  mica  capacitors  directly 
on  the  socket.  Anodized  aluminum  shell. 

122-217-8  thru  122-228-8  A  series  of  ceramic 

wafer  sockets  accommodating  standard  receiv¬ 
ing  tubes.  Phosphor  bronze  contacts  with 
beryllium  copper  retaining  springs.  Contacts 
are  recessed  to  prevent  movement.  Mounting 
holes  located  in  bosses  and  rivets  countersunk 
to  permit  sub-panel  mounting,  locating 
grooves  facilitate  tube  insertion. 

122.224-8  (4  pin)  122-227-8  (7  pin) 

1 22-225-8  (5  pin)  1 22  228-8  (octal) 

122- 226-8  (6  pin)  122-217-8  (7'pin  small) 

123- 211-14  8ayonet  socket  for  all  lubes 
equipped  with  "50  watt"  bases.  Double  bery¬ 
llium  copper  filoment  contorts  .0005"  silver 
plated,  integral  solder  terminals,  hot  tin 
dipped.  Ceramic  base  extends  under  contacts 
increosing  break-down  voltage  rating.  8rass 
shell  .0003"  nickel  plated. 

123-209-14  bayonet  4  pin  socket  similar  to 
the  211  for  "UX"  based  tubes. 

These  are  only  a  few  of  the  many  JOHNSON 
sockets  made  to  order  (production  quantities) 
meeting  the  material  requirements  of  JAN 
specifications.  You  will  find  the  complete  line 
of  standard  JOHNSON  sockets  listed  in  our 
catalog,  available  on  request.  Where  possible, 
we  will  be  pleosed  to  quote  on  "specials"  to 
meet  military  requirements. 

Write  for  Cotalog  972-A-6 


June,  1952  — ELECTRONICS 


I 


electrical  insulation  headquarters 

r'  —  '  >  ^  f  “j 


ANNOUNCES  ITS  LATEST  ACHIEVEMENT! 


1  ■ 


3797 


3797-B 


HIGH  MELTING  POINT  WAXES 


j  /— /  L  '  '  J  [ I 


for  units  which  mutt 
operate  in  temperatures 
from  minus  40*  C 
to  plus  105*  C 


HIGH  TEMPERATURE  PROPERTIES 

Th«  malting  paint  and  cold  Row  tempo roturo 
ronga*  of  tha*a  woxot  oro  obovo  122*  C,  and 
both  motorioU  axhibit  unuauolly  good  awaot 
ratistanco  at  high  tamparatura*. 

MINIMUM  SHRINKAGE 

Whan  cooling  from  application  tomporatvro 
to  room  tamparatura  3797  and  3797>B  (how 
particularly  low  tharmol  thrinkogo;  Mw  chango 
in  voluma  botwaan  300°F  and  77*’F  it 
approximately  11Vi%. 

LOW  TEMPERATURE  FLEXIBILITY 

The  minimum  tendency  of  3797  cootinga  toward 
ambrittlamant  at  lew  tomparaturos  coupled  with 
its  relatively  lew  shrinkage  yield  good  resistance 
toward  lew  tomporaturo  crazing.  Properly 
applied  3797  coatings  on  wax  imprognatM 
paper  tubes  will  withstand  temperatures 
near  —45°  C  without  crazing. 

ELECTRICAL  PROPERTIES 

low  power  factor  and  diolectric  constant  of  the 
3797  typo  waxes  recommend  their  use  on 
high  frequency  electrical  components. 


1 


The  assignment  handed  Mitcholi-Rand  researchors  was  tough 
.  .  .  to  produce  a  high  melting  point  wax  for  impregnating, 
potting  or  cooting  oloctricai  components  . . .  that  would  resist 
moisture,  provide  oloctricai  insulation  and  mechanical  protec¬ 
tion  . . .  that  would  axhibit  particularly  good  flexibility  crt  sub-  . 
zero  as  well  as  high  molting  point  tomparaturos. 


3797  APPLICATIONS  &  PROPERTIES 


Portitmlorly  r«<omm«fid«d  fGr: 

ggg4ggHgeb9  is  wiiisiB  fsls^ivsly  Hiis 


Mtttifil  Wilt  (Drip) . 

riMfe  Point 

2B0/2SS  F 

. . . $30  F 

VIscMity.  Broohfltld.  32$  F  _ 

_  ll-M 

DIsIsctric  Comtsnt,  77  F,  1  rk . .  . . 

. 2.5 

3797-B  APPLICATIONS  &  PROPERTIES 


MsdiwiBi  vifcosify  mini  fscommsndsd  for; 

^B  PIsSOS  dl^B  SOoHsO  SSi^S  BVilisiB 
bsovy  prsHoHss  ctsfisf, 

vsidi  m  wshT^mSwGHso  td  ssrsst  Isislstlss  It  dstirsd. 
I  dofo  tliso^  Hdt  oooGoofioo  It  ovsHoGIs  i 

Msltlfif  rolnt  (Drip) 


Com  Flow  (IM) . 

. . .  255/2«  F 

..  .  .  _  ^  ^ 

. . . .  . . .2M/340  F 

Fisrt  Potiit  .  ■ . . 

- MOf 

■roskfIsM  Vbcostly 
•  30SF 


•  320  F  . . ISO  cps  I 


Write  to  MITCHELL‘RANt>  for  tree  samples  and  descriptive  data. 


A  PARTIAl  list  OF  M-*  PRODUCTS:  FISERCIAS  VARNISHED  TUSINC  TAPE  AND  CIOTH  •  INSULATING  PAPERS 
AND  TWINES  •  CASIE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE.  TAPE.  PAPER.  CLOTH.  TUBING  •  FISERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES.  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATING  VARNISHES  OF  ALL  TYPES  -  EXTRUDED  PLASTIC  TUBING 
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ELECTRONS  AT  WORK 


sidered  a  great  improvement. 

Those  who  have  witnessed  this 
new  method  of  convulsion  therapy 
are  impressed  with  the  apparent  ad¬ 
vantages  of  the  method  over  those 
at  present  in  use  and  it  is  to  be 
hoped  that  further  work  in  this  field 
will  confirm  the  promise  which  is 
at  present  shown  and  that  the  new 
therapy  treatment  will  be  estab- 
ished. 

Reference 

(1)  P.  O'Flanagan,  J.  I.  Timothy  anti 
II.  G.  Gilson.  Jour.  Mental  Science,  07. 
ii  174,  Jan.  1051. 
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Alarm  Signal  Generators 

By  M.  B.  Freedman  and  T.  E.  Roi 

Special  Devices  Knfjineerino  Section 
Engineerino  Products  Department 
RCA  Victor  Division 
Camden,  Sew  Jersey 


Series  D  Cannon  Plugs  satisfy  a  long  felt 
need  of  the  Electronics  Industry  for  a  sturdy,'^ 
versatile  and  extremely  oem#aet  connector 
for  mODti  miniaturized  equipment  of  all 
kinds.  These  may  be  mounted  as  (1)  rack 
and  panel  (2)  box  (3)  wall,  or  (4)  cord  con¬ 
nectors.  Junction  shells  with  integral  clamps 
protect  the  terminal  ends  of  the  connector 
when  used  as  cord  or  wall  mounted  units. 

Contacts  are  of  the  quality  you  expect  to 
find  in  any  Cannon  Plug.  Machined  from 
copper  base  alloy,  gold  plated,  they  accom* 
modate  #20  or  #22  AWG  stranded  wire.  Rated 


capacity  5  amps.  w^''"diofortric  insulators. 
Minimum  flashover,  1000  volts  rms.  ffiopro- 
tective  steel  shells  provide  an  integral  maai|- 
ing  flange.  The  “keystone”  shape  of  the 
Shells  gives  positive  polarization  with  friction 
type  engagement. 


Bells,  sirens  and  horns  through 
long  association  have  become 
familiar  to  most  people  as  attention 
commanding  devices.  With  the  ad¬ 
vent  of  electron-tube  amplification, 
the  evolution  of  the  speech  rein¬ 
forcing  system  into  a  means  of  com¬ 
municating  with  groups  .separated 
from  each  other  began.  It  was  in¬ 
evitable  that  designers  would  seek 
to  incorporate  signals  into  their 
.systems. 

In  the  interests  of  space  reduc¬ 
tion  and  to  centralize  the  signal  pro 
ducing  devices  at  the  control 
centers,  means  were  sought  to  syn¬ 
thesize  the  natural  devices.  The 
electric  carillon  under  development 
at  this  company  provided  one  means 
for  producing  alarm  bell  signals. 
In  this  device  steel  reeds  having 
tonal  characteristics  similar  to  bells 
were  associated  with  small  magnetic 
pickup  devices  whose  outputs  were 
fed  to  amplifying  and  reproducing 
equipment. 

One  of  the  early  signal  gener- 


Connon  DA  PluQ  ond  receptocic 
with  junction  shells. 


The  drowing  obeve  shows 

fho  new  DA  with  15  f22  confects 
end  junction  shell  comporod  with 
AN  plug  end  rec^teele  henring  14 
1^16  confects  ond  coble  clomp.  Sow¬ 
ing  of  spoce  outside  the  supporthig 
unit  is  The  soving  inside  Is 
5/32*.  Asideview of  fheDAweuld 
moke  the  comperisen  even  more 
stortling. 

for  further  Information  ond  per- 
f  or  monce  dote  request  9u  I  let  In  O- 1 . 


CANNON  DD  CANNON  DC 
50  contacts  37  confects 


SINCE  1515.  Factories  in  lot  Angeles.Toronto.  New  Haven, 
Denton  Harbor.  Representatives  in  principal  cities.  Address 
inquiries  to  Connon  Electric  Compony,  Dept.  F-120  P.  O. 
box  75,  Lincoln  Heights  Stotion,  Los  Angeles  31,  Colifornia. 


MOToe-o»»ve»» 

csv-sctusrco 

Switch 


1  FIG.  1 — Pulsed  amplilier  lor  bell  signal. 
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An  unprecedented  failure-free  service  based  on  the  exclusive  Sprague  dry  assembly  proc- 

record  is  the  proof  of  the  pudding  on  the  ess,  which  prevents  contamination  of  capacitor 

quality  of  Sprague’s  Black  Beauty  phenolic-  seaions  during  manufacture.  Not  only  is  the 

molded  paper  tubular  capacitors!  insulation  resistance  of  these  capacitors  ex- 

And  that’s  why  service-conscious  TV  and  radio  tremely  high,  but  their  capacitance  stability 

manufaaurers  are  showing  an  increasing  prefer-  ^  and  retrace  characteristics  are  unique.  The 
ence  for  these  dependable  capacitors  which  not  only  ^  molded  housings  are  non-flammable  and 
prevent  expensive  in-warranty  service  calls  but  which  offer  excellent  moisture  protection. 


are  insurance  for  years  of  set  owner  satisfaction. 
The  superiority  of  Sprague  molded  capacitors  is 


Writ*  oa  your  company  loUorkoad  for 
Enginooring  Bullotint  2J0-B  and  314*A. 


ELECTRONIC  DEVELOPMENT 


PIONEERS  IN  ELECTRIC  AND 


SPRQGUE 


mOLDED 


PAPER 


TUBULAR 


OVER  Ip 

in  today! 


ii 


PULSING 

SWITCH 

.000 


There's  no  betterflME 
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OOO-CPS  and  1,500- 

k  phase-shift 
C-  OSCILLATORS 
Output 


More  and  more  manufacturers  are 
recognizing  the  profit  potential  in  clock  radios  .  .  . 
and  the  value  leaders  in  clock  radios 
continue  to  be  the  brands  equipped  with 

SESSIONS  SWITCH  TIMERS 


In  addition  to  pleasant  morning  awaken¬ 
ing.  the  Sessions  four-button  timers  offer 
a  "Sleep-Slector”  to  turn  radio  off  auto- 
matirally  after  a  preset  interval  of  up  to 
90  minutes,  fur  those  who  wish  to  drowse 
off  to  music.  For  the  forgetful,  and  as  a 
safety  feature,  only  Sessions  offers  the 
Automatic  Shut-off  which  occurs  1*^  to 
2  hours  after  turn  on.  All  Sessions  Switch 


Timers  feature  kitten-quiet  operation, 
unbeatable  accuracy,  handsome  styling 
and  guaranteed  movement. 

Be  sure  to  investigate  the  many  ad¬ 
vantages  of  Sessions  Switch  Timers  for 
your  new  clock  radios.  Wri  te  for  complete 
details.  The  Sessions  Clock  Company, 
Timer  Division,  Dept.  46,  Forestville, 
Connecticut. 


FIS.  2 — Ball  signal  generator 

ators  for  producing  alarm  bell  sig¬ 
nals  in  announcing  systems  con¬ 
tained  one  of  these  reeds  with  the 
approximate  characteristic  of  an 
eight-inch  gong.  A  motor-driven  cog 
wheel  actuated  the  striker  and  the 
output  of  the  pick-up  was  fed  to  the 
announcing  amplifiers.  To  repro- 
I  duce  a  motor-driven  horn  signal 
one  of  the  small  carileon  pickups 
was  mounted  adjacent  to  the  steel 
diaphragm  of  a  klaxon  and  the 
;  pickup  output  fed  to  the  amplifier 
input. 

i  The  limitations  of  the  announc- 
j  ing  systems  were  factors  in  the  ulti- 
I  mate  choice  of  a  bell  signal.  It  was 
I  essential  that  the  fundamental  tone 
!  of  the  bell  should  fall  in  a  frequency 
i  band  where  the  reproducer  would 
j  have  adequate  output  and  yet 
I  should  be  as  low  in  frequency  as 
I  possible  to  provide  the  effect  of  a 
1  large  gong.  Since  the  announcing 
1  systems  under  consideration  were 
!  primarily  for  speech  frequencies, 

:  the  frequency  range  was  limited 
approximately  to  the  band  between 
<  300  and  5,000  cps. 

Loudspeakers  were  designed  as 
integral  parts  of  the  system  and  due 
to  service  conditions  were  restricted 
!  in  their  low-frequency  response.  A 
I  frequency  of  600  cps  for  the  funda¬ 
mental  tone  of  the  gong  was 
j  selected  as  the  best  compromise  be- 
;  tween  the  most  desirable  tone  fre- 
i  quency  and  the  greatest  reproducer 
!  response. 

,  Since  the  upper  frequency  re- 
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NEW,  LIGHTWEIGHT  SOLDERING  IRON 


Speeds  Production-line  Soldering  in 
Electronic  and  Communication  Industries 


FAST  SOLDERING  tor  production-line 
work  is  possible  with  this  iron.  Calrml* 


ANNOUNCED  BY  GENERAL  ELECTRIC 


heater  gives  plenty  of  heat  to  ensure  uti- 

Manufacturers  who  do  production-  (8'  ■>  ounces)  design  causes  less  opera-  iformlv-stnmg  solilered  joints. 


line  soldering  can  speed  production  tor  fatigue. 


*ff«gi<t«red  TredeMorlr 


and  cut  equipment,  power  and  mainte¬ 
nance  costs  with  the  new  G-F  Light¬ 
weight  iron. 

This  60-walt.  12(l-volt  model  will 
often  replace  larger,  higher-priced 
irons  of  greater  wattage.  Ideal  for  hard- 
to-reach  places,  its  thin  shank  allows 
easy  soldering  where  bulkier  irons 
can’t  reach. 

Fast  production  is  possible  because 
quick  heat-recovery  properties  assure 
plenty  of  heat  for  continual  hard  use, 
and  the  well-balanced,  lightweight 


(i-F  (ialrod  heater,  located  in  the 
shank  assembly  right  next  to  the  tip. 
gives  dependable  heat  and  has  ex¬ 
ceptionally  long  life. 

Learn  about  the  savings  you  can 
make  on  production-line  and  bench- 
type  soldering  by  standardizing  on  this 
iron  for  electronic,  instrument  and 
communication  equipment  production, 
liall  the  nearby  G-F  Sales  Office  today 
and  get  the  recommendations  of  a  G-F 
Heating  Specialist;  or  for  more  in¬ 
formation,  send  in  this  coupon. 


- ^ 

S«ct.  (720-81.  j 

G«n«ral  EUctric  Co.,  ■ 

$<h«nacfady  5.  N.  Y.  ■ 

Sand  m«  □  for  inrHnadiofo  projact.  Q  for  | 

referanca.  th«  following  bullatins:  | 

□  N«w  G-E  Lightwoight  Soldaring  ■ 

Iron.  GED0583  | 

Q  Complata  Lina  of  G-E  Soldaring  ! 

Irons.  GEA-4519  I 

I 

NAME  I 

COMPANY  I 

I 

ADDRESS  .  I 

CITY . . .  STATE .  j 

J- 
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TEKTRONIX,  Inc. 

P.  O.  Box  83  1  A,  Portland  7,  Oregon  Cable:  TEKTRONIX 


IMPROVED  PULSE  PERFORMANCE,  The  distributed  type  output 
stage  of  the  Type  51 3-D  vertical  amplifier  makes  practical  a  sensitivity  of 
0.03  v/cm  coupled  with  a  0.025  ftsec  risetime.  With  a  working  combination 
like  this,  the  Type  51 3-D  is  a  natural  choice  for  studies  involving  high  speed 
transients. 


METALLIZED  CATHODE-RAY  TUBE.  Twelve  kilovolts  accelerating 
potential  provide  the  light  intensity  necessary  for  photographic  recording  of 
single  high  speed  sweeps,  or  visual  observation  of  pulses  of  low  duty  cycle. 
Increased  brightness  and  removal  of  residual  charge  from  previous  sweeps 
result  from  use  of  metallized  CRT  screen. 


TRIGGERED  SWEEPS.  Signals  producing  0.5  cm  or  greater  deflection 
will  trigger  the  sweep.  Trigger  pulses  may  be  as  short  as  0.05  ^sec.  Sweep 
easily  made  recurrent  when  desired. 


PORTABLE.  Completely  self-contained,  the  Type  51 3-D  weighs  only  79 
pounds  with  1 0X  Probe  and  Instruction  Manual. 


VERTICAL  AMPLIFIER  TIME  BASE 


Sensitivity 

dc  to  18  me  —  0  3  v/cm 

2  cycles  to  17  me  —  0.03  v/cm 

Transient  response 
risetime  0.025  /uec 
Signal  delay 
0.25  jisec 

CALIBRATING  VOLTAGE 

Square  wave,  1  kc,  0.05  v  to  50  v 
Seven  ranges,  accurate  within 

3  V.  of  full  scale 


0.01  sec/cm  to  0.1  psec/cm  con¬ 
tinuously  variable,  accurate  with¬ 
in  5  •/»  of  full  scale 

WAVEFORMS  AVAILABLE 
AT  FRONT  PANEL 

Calibrating  voltage 
Gate 

Delayed  gate 
Delayed  trigger 
Sweep  sawtooth 
Trigger  rate  generator 
(200  to  5000  cps) 


ALL  DC  VOLTAGES  ELECTRONICAUY  REGULATED 

TEKTRONIX  Type  51 3-D  Cathode-Ray  Oscilloscope, 
$1650.00  f.o.b.  Portland,  Oregon 

Write  for  complete  specifications 


ELECTRONS  AT  WORK  (continued) 

sponse  fell  off  rapidly  above  4,000 
eps  the  higher  order  harmonics  of 
the  bell  tone  were  ignored.  It  weis 
found  that  the  second,  third,  imd 
fifth  harmonics  of  the  bell  tone  pro¬ 
vided  sufficient  realism  to  identify 
the  tone. 

Two  oscillators  were  used,  one  at 
approximately  1,000  cps  and  the 
second  at  1,500  cps.  The  two  fer- 
quencies  were  mixed  in  such  rela¬ 
tion  that  the  beat  note  of  500  cps 
became  predominant.  The  composite 
tone  was  then  fed  to  a  pulsed  ampli¬ 
fier  stage  in  which  the  tube  was 
caused  to  operate  at  full  amplifica¬ 
tion  momentarily  and  then  decay 
gradually,  to  provide  an  output 
simulating  the  characteristic  strike 


j  and  decay  of  a  bell  or  gong. 

F'igure  1  shows  such  a  pulsed- 
amplifier  circuit.  The  amplifying 
I  tube  V,  is  a  remote  cut-off  pentode 
^  in  which  the  grid  is  normally  biased 
I  to  cutoff  by  the  bleeder  circuit  Kl 
R,.  The  momentary  application  of 
a  positive  voltage  to  C,  overcomes 
the  initial  bias,  the  difference  volt¬ 
age  being  such  as  to  provide  oper¬ 
ating  bias  for  normal  gain. 

After  the  voltages  pulse,  capac¬ 
itor  C,  discharges  slowly  through 
its  discharge  network,  allowing  the 
grid  bias  to  increEise  negatively  and 
thus  gradually  reduce  the  gain  of 
the  stage.  The  time  constant  of  the 
decay  network  is  chosen  as  a  func¬ 
tion  of  the  repetition  rate  of  the 
gong  signal  to  provide  a  suitable 
'  ratio  between  the  minimum  and 
maximum  tone  levels. 

I  The  variable-gain  characteristic 
I  of  the  pentode,  because  of  the  sharp 
initial  decrease  in  gain  and  .slower 
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mperature  Compensating 
as  well  as  By-Pass 


RADIO  MATERIALS  CORPORATION 

GKNfRAL  OFFICIs  3325  N.  Ccriifornio  Av*.,  Chicago  18,  III. 


DISCAP 
CIRAMIC 
CONDENSERS 


RMC  DISCAPS  are  Designed  to  Replace  Tubular  Ceramic  and 
Mica  Condensers  at  LOWER  COST 


SPECIFICATIONS 


POWER  FACTOR:  LESS  THAN  .1%  AT  1  MEGACYCLE 
WORKING  VOLTAGE:  1000  VDC  TEST  VOLTAGE:  2000  VDC 
DIELECTRIC  CONSTANT:  NUwtc” 

CODING:  CAPACITY,  TOLERANCE  AND  TC  STAMPED  ON  DISC 
INSULATION:  DUREZ  PHENOLIC— VACUUM  WAXED 


LEAKAGE  RESISTANCE:  INITIAL  7S00  MEG  OHMS 

AFTER  HUMIDITY  1000  MEG  OHMS 

LEADS:  «  22  TINNED  COPPER  1.026  DIA.I 

LEAD  LENGTH:  %'  BODY  1 ",  BODY  1  '/a",  Vi’  AND  LARGER 
BODY  116' 

TOLERANCES:  ±5%,  ±10%,  ±20% 


SCND  FOR  SAIRPLES  AND  TECHNICAL  DATA 


RMC 

?V  <«> 


TC 

1  4  Dia. 

5/16  Ota. 

1/2  Dia. 

5  8  Dia. 

3/4  Dia. 

7  8  Dia. 

P-lOO  1 

i 

2-  9  MMF 

10-  30  MMF 

— 

— 

— 

NPO 

2-  12  MMF 

13-  27 

28-  60 

61-  75  MMF 

76-110  MMF 

111-150  MMF 

N-  33 

2-  15 

16-  27 

28-  60 

61-  75 

76-110 

111-150 

N-  80 

2-  15 

16-  27 

28-  60 

61-  75 

76-110 

111-150 

N-  150 

2-  15 

16-  30 

31-  60 

61-  75 

76-110 

111-150 

N-  220 

2-  15 

16-  30 

31-  75 

76-100 

101-140 

141-190 

N-  330 

2-  15 

16-  30 

31-  75 

76-100 

101-140 

14U190 

N-  470 

2-  20 

21-  40 

41-  80 

80  120 

121-170 

171-240 

N-  750 

5-  25 

26-  50 

51-150 

151-200 

201  290 

291-350 

N-1400 

15-  50 

51-100 

101  200 

200  250 

251  470 

480  560 

N-2200 

47-  75 

76-100 

101-200 

201  275 

276  470 

471-560  1 

If  the  samples  you  need  are  not  here  —  send  for  them. 


BMP' 


PACTOKilS  AT  CHICAGO,  ILL.  AND  ATTICA,  IND.-'-^ 
Two  RMC  Plants  Devoted  Exclusivelv  to  Ceramic  Condensers 


i 


ore  Rated  at 
1000  Working  Volts! 
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Technology  Instrument  Corp.  Presents  a 
Compactly-Built  Wide-Bond  Decade  Amplifier 

Featured  by  its  wide  band  response,  high  input  impedance,  low  output 
impedance,  and  compact  dimensions,  TIC’s  Type  500-A  wide  band  decade 
amplifier  is  excellent  as  a  general  purpose  laboratory  instrument.  Here  is  an 
instrument  for  special  applications  requiring  a  zero  phase  shift  and  high 
stability  of  gain.  TIC  increases  the  general  utility  of  this  amplifier  by  includ¬ 
ing  a  self-contained  power  supply  and  cabinet  or  rack  mounting. 


SPECIFICATIONS: 

Ampliflcatien  :  10,  100  and  1000  times,  selected  by  3-position  rotary  switch. 
Frequency  Response:  Flat  to  ±  .S  db  from  5  cycles  to  2  me  on  gain  of  10 ;  Flat  to 
i  .5  db  from  5  cycles  to  1.5  me  on  gain  of  100  i  Flat  to  —  .8  db  from 
5  cycles  to  1  me  on  gain  of  1000. 


'  ’  ' 

3 

t  irid 

iim 

Ampliflcatien  Accuracy:  ±  2%  of  nominal  —  dependent  on  precision  resistors  only; 

Unaffected  by  normal  tube  characteristics  or  line  variations. 

Phase  Shift  en  All  Ranges:  0  to  -  2°  from  20  cycles  through  100  kc 

Cain  Stability  en  All  Ranges:  Constant  with  line  voltages  of  105  to  124  volts. 

Neise  and  Hum:  60  db  below  maximum  output  voltage  with  input  shorted. 

Input  Impedance:  Approximately  160  megohms  shunted  by  T 

Output  Impedance:  Approximately  200  ohms. 

Output  Veltage  en  All  Ranges:  20  volts  maximum  output  across  a  load  of  20  kAor 
greater. 

Fewer  Supply:  105-125  volts,  50-60  cycles  self-contained  power  supply  requiring 
approx.  30  watts.  (230  volt,  50-60  cycles  models  available). 

Meunting  Oimensiens:  Single,  in  cabinet:  1314“  wide  x  5"  high  x  deep.  (.1114“ 
*  ^'A'  panel)  Single,  for  rack:  19”  wide  x  3%“  high  x  S'A“  deep. 

The  low  distortion  is  a  feature  much  desired  in  amplifiers  of  this  type. 
Further  information  and  details  gladly  sent  upon  request. 

Inginttring  Representatives 

Chicaao,  111.  —  UPtown  8-1141  Arnprior,  Ont.,  Can.  —  Arnprior  400 

Cleveland,  Ohio  —  PRospect  1-6171  New  York,  N.  Y.  —  Murray  Hill  8-5858 

Waltham,  Mass.  —  WAItham  5-6800  Hollywood,  Cal.  —  Hollywood  9-6305 
Boonton,  N.  J.  —  Boonton  8-3097  Dallas.  Texas  —  Dixon  9918 

Dayton,  Ohio  —  Michigan-8721 


TmoGv 


ENT  CORP. 


533  Mala  Stre«t,  Actoa,  Massachasetts,  Tclepkoii*:  Acton  600 


FIG.  4 — Gat-tuba  timulalad  siren 


decrease  after  passing  the  knee 
with  increasing  negative  grid  volt¬ 
age,  provides  the  most  natural 
sounding  bell.  Difficulties  in  main¬ 
taining  the  grid-bias  voltage  differ¬ 
ential  while  holding  reasonable 
manufacturing  tolerances  or  avoid¬ 
ing  selective  assembly  of  resistors 
makes  this  circuit  somewhat  unde¬ 
sirable  in  production  manufactur¬ 
ing. 

The  pulsed  amplifier  circuit  of 
Fig.  2  has  proven  satisfactory  in 
its  decay  characteristic  as  well  as 
from  a  manufacturing  standpoint. 
This  circuit  is  still  used  in  current 
designs.  In  this  circuit,  which  is 
a  standard  amplifier  insofar  as  cir¬ 
cuit  constants  or  tube  selection  is 
concerned,  the  plate  voltage  i^ 
applied  as  a  pulse  to  the  decay  net¬ 
work  and  to  the  triode  plate.  As  in 
Fig.  1,  after  the  voltage  pul.se  the 
plate  voltage,  now  obtained  from 
the  4-af  capacitor,  decays  gradually 
to  zero  and  amplification  ceases  un¬ 
less  another  pulse  is  applied.  Here 
again  the  decay  characteristics  are 
determined  by  the  repetition  rate 
of  the  signal. 

The  oscillators  used  to  produce 
the  composite  bell  tone  were  R-C 
pha.se-shift  types  as  shown  in  Fig. 
2.  Circuits  producing  essentially 
sine-wave  outputs  have  proven  most 
desirable  from  the  standpoint  of 
naturalness  of  tone  and  avoidance 
of  spurious  frequency  components 
in  the  final  output. 

Attempts  to  simulate  sirens  and 
motor-driven  horns  electronically 
have  resulted  in  several  successful 
circuits  using  gas-tube  oscillators 
and  multivibrators. 

The  siren  circuit  of  Fig.  3  uti¬ 
lized  a  cathode-coupled  multivi¬ 
brator  to  provide  an  oscillator  in 
which  the  frequency  is  dependent 
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.  You  can  dye  it 

p  and  call  it  MINK 

\\'iA  but  it*H  NOT 

% 


terminals 


PROTECT  PRODUCT 

A  ^  PERFORMANCE  M 

M 


The  dictionary  says  "hermetic" 
^  means  made  airtight  by 
fusion  or  soldering. 

FUSITE  GLASS-TO-METAL 
TERMINALS  PERMIT  A 
TRUE  HERMETIC  SEAL, 
PUICKLY,  EASILY  AND 
INEXPENSIVELY. 


fHK 


I  Usri  I  L  CORPORATION 

601t  PBUiVIEW  AVINUf  •  CINCPMATI  13,  OHIO 
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Now  PRECISION  BALLS 

of  Synthetic  Sapph 


Now  . . .  the  wear,  corrosion,  and  heat  resist¬ 
ance  of  synthetic  sapphire  in  balls  polished 
to  within  20  micro-inches  of  sphericity. 


These  unicrystalline  spheres  resist  corrosion  or 
erosion  by  many  acids  and  alkalis  .  .  .  possess  a 
higher  dielectric  strength  than  glass  or  mica  .  .  .  have  a 
low  coefficient  of  friction  and  superior  hardness.  In 
many  applications,  they  need  not  be  lubricated. 
Li>de  synthetic  sapphire  balls  are  available  in  Inim, 
inch,  inch,  and  J4  inch  sizes.  Three  surface 
finishes  are  available:  super-finished,  semi-finished,  and 
rough-ground  blanks. 

CALL  or  WRITE  any  Linde  office  for  information 
on  these  balls,  or  the  other  forms  of  Linde  sy  nthetic 


PROPERTIES 


Composition . Al  2O3 

Coefficient  of  Friction . i . 0.140 

(Steel  pivot  on  sopphire  ring) 

Hardness  (Knoop) . 1 525—2,000 

Modulus  of  Elasticity  in  Flexure . 50 — 56  x  10^  psi 

Dielectric  Constant . 7.5—10 

Modulus  of  Rigidity.  .  ; . 21.5 — 27.5  x  10^  psi 

Thermal  Coefficient  of  Expansion . 5.0 — 6.7 

up  to  50°C  (per  “C  X  10'*) 

Chemical  Resistance . Unaffected  by  acids,  dilute  alkali. 


LINDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  OF  UNION  CARBIDE  AND  CARBON  CORPORATION 
30  E.  42nd  St.,  New  York  17, N.  Y.  |IHR  Offices  In  Other  Principal  Cities 
In  Canada:  DOMINION  OXYGEN  COMPANY,  UMITED,  Toronto 

Th«  term  **Lin<ic*'  is  a  trade-mark  of  Untoii  (Carbide  and  Carbon  (U«r|»«tratkiii. 


I  ELECTRONS  AT  WORK  (continued) 

j  upon  the  voltage  applied  to  the  grid 
j  via  the  R-C  delay  network. 

'  The  circuit  of  Fig.  4  using  type 
I  VR75  tubes  was  produced  for  a 
j  time  and  provided  a  very  realistic 
'  siren  tone.  Because  of  the  high 
,  voltage  required  for  striking  the 
tube  and  the  necessarily  high  values 
of  resistance  required  in  the  delay 
circuit,  the  successful  operation  of 
this  oscillator  was  depiendent  upon  a 
value  of  tube  leakage  current  less 
than  the  maximum  allow'ed  in  the 
manufacture  of  the  tube.  Excessive 
gas  current  caused  sufficient  voltage 
drop  in  the  delay  circuit  to  hold  the 
anode  voltage  below  the  striking 
voltage. 

Additional  circuits  will  be  dis¬ 
cussed  by  the  authors  in  a  second 
article  to  appear  in  a  future  issue. 

Ceramio8  for 
Permanent  Magnets 

A  NEW  CLASS  of  sintered  oxidic 
magnetically  hard  materials  has 
been  developed  by  the  Philips  Re¬ 
search  Laboratories  at  Eindhoven, 
Netherlands.  The  oxides  can  be 
used  as  materials  for  permanent 
magnets  even  though  they  do  not 
contain  any  nickel  or  cobalt.  They 
have  been  given  the  name  of  Fer- 
roxdure  and  have  the  approximate 
composition  BaFe.iO,^ 

Some  of  the  applications  for  the 
new  material  are  loudspeaker  cir¬ 
cuits,  magnets  for  fixing  one  object 
to  another,  magnets  for  oil  filters, 
magnets  for  focusing  electron 
beams,  electric  generators  and 
motors  and  magnetomechanic  coup¬ 
lings. 

Ferroxdure  has  an  extremely 


/ 


Two  maqnali  of  Ferroxdure  ax  used  in 
loudspeaker  circuits  magnetised  in  the 
direction  oi  the  axis 
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So  small  it  is  almost  hidden  by  the  man’s  hand,  this 
Cleco  A-1  pneumatic  screw  driver  is  increasing  production 
of  potentiometers  by  running  No.  8  nuts  fast! 

Ideal  for  similar  small  work. the  A-1  is  much  easier  to 
handle  than  larger  tools.  Operator  fatigue  is  reduced  and 
as  a  result,  production  is  increased  even  further. 

In  spite  of  its  small  size  and  light  weight,  the  Cleco  A-1 
is  a  rugged  production  tool  built  for  years  of  service.  Write 
for  bulletin  S-750  or,  better  yet,  ask  us  for  a  demonstration 
in  your  own  plant. 


Phofogroph  Courtesy  General  Radio  Company,  Cambridge,  Mass. 


.cLECb. 


'He4u  cLECb 

9-RSPC 

Revtriibl*  Pntumalic  Screw  Driver 
Larger  and  more  powerful  than 
the  Cleco  A-1.  This  light  weight 
production  tool  is  used  for  screw¬ 
driving  and  nut  running  on  many 
production  iobs. 

Capacity  machine  screws -or 
No.  14  wood  screws. 

Write  for  bulletin.  P-851. 


of  the  REED  ROLLER  BIT  COMPANY,  5125  Clinton  Drive,  Houston  20,  Texas,  U.S.A. 

,  DIVISION  OFFICES 

GEORGIA;  Atlanta  3,  503  Peters  Bldg.  •  IlLINOIS;  Ckkaga,  5701  Waet  ModiiAn  St.  •  MASSACHUSETTS;  Weccetler,  23  Enfield  St. 
MICHIGAN;  Detroit,  2832  East  Grand  Blvd.  •  MISSOURI;  St.  Unis  S',  2332  locust  St.  •  NEW  JERSEY:  Newark  4.  75  lock  St. 

OHIO:  Cincinnati  3,  729  Temple  Bar  Bldg.  •  PENNSYIVANIA:  Philodeljriiia  20,  5220  North  Fifth  St _ Pittsburgh  17,  5426  PhRlips  Avo. 

TEXAS;  Fort  Worth,  1717  East  Presidio  •  CAIIFORNIA:  lee  Angolat,  1317  Esperanta  St.  •  MARYIANO;  Babimara  30,  390  Oak  Grovo  Dr. 


In  Canada:  Cloca  Pnaamotk  Tool  Company  of  Canada,  Ltd.,  937  Midwood  Rood,  Toronto  (iaosida),  Ontoria 
DISTRIBUTORS  IN  PRINCIPAL  CITIES  OF  THE  UNITED  STAHS  AND  THOUGHOUT  THE  WOtlD 
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ELECTRONS  AT  WORK  (cenNimed) 

high  value  of  coercive  force  and 
low  remanence  and  saturation  mag¬ 
netization.  The  high  value  of 
coercive  force  is  due  to  a  large 
crystal  anisotropy.  Combination  of 
the  two  properties,  large  coercive 
force  and  low  saturation  magnetiza¬ 
tion,  means  that  the  material  has  a 
large  resistance  to  demagnitization. 

These  properties  open  new  meth¬ 
ods  of  design  for  permanent  mag¬ 
nets.  The  value  of  the 

material  is  low  and  its  specific  re¬ 
sistivity  is  high  so  that  it  is  well 
suited  for  high-frequency  applica¬ 
tions. 

A  complete  description  of  the  new 
ferromagnetic  oxides  is  given  in  the 
January  1952  issue  of  Philips  Tech¬ 
nical  Review  in  an  article  on  page 
194  from  which  the  information 
presented  here  was  abstracted. 


Germanium  Power-Rectifier 
Construction 


By  Fred  J.  Lingel 

Commercial  and  Government 
Equipment  Dept. 
General  Slectrio  Company 
Syracuee,  Neio  York 


The  dot-type  germanium  power 
rectifier  known  as  the  G-lOA  and 
developed  by  General  Electric  has 
a  forward  resistance  of  two  ohms 
at  350  ma,  back  voltage  of  100  to 
400  volts  peak,  frequency  range 
from  0  to  50  kc,  will  withstand 
surge  currents  of  10  amperes  and 
has  a  back  resistance  of  100,000  to 
800,000  ohms  for  peak  inverse  volt¬ 
ages  of  200  volts. 

Construction 

The  sealed  metal  button  design 
used  has  a  protective  wax  or  metal 
cap  over  the  germanium  pellet  and 
a  plastic  coat  over  the  rectifier  and 
fin  assembly.  The  rectifier  button 
consists  of  a  i-in.  square,  25-miIli- 
meter  thick  pellet  of  high-purity 
germanium  mounted  in  the  center 
of  a  butyl  sealed  metal  cup  as 
shown  in  Fig.  1. 

The  germanium  pellet  is  soldered 
to  a  Fernico  strip  with  a  hard 
solder.  The  solder  in  addition  to 
holding  the  pellet,  serves  to  make 
the  germanium  directly  in  contact 
with  it  of  strong  n  type.  The  Fern¬ 
ico  strip  is  necessary  in  order  to 
match  the  temperature  coefficient  of 
expansion  of  the  germanium  pellet. 

A  nickel-clad  copper  connecting 


MODEL  1  CK— 3,000  wMH, 


Rugged,  dependable  Onan  Stand¬ 
by  units  keep  repeater  stations 
functioning  when  central  station 
power  is  cut  off  by  storms,  floods 
or  mechanical  breakdowns. 

Reliable  automatic  line  transfer 
controls  start  and  stop  plant  dur¬ 
ing  emergencies.  Units  need  no 
attention  between  periods  of  op¬ 
eration  and  will  run  continuously 
if  necessary.  Their  dependability 
has  been  proved  in  installations 
for  Microwave  systems  serving 
pipeline  operators,  state  police, 
utilities,  television  networks,  and 
others  .  .  .  making  sure  that  vital 
messages  get  through. 

Write  us  for  engineering  assist¬ 
ance  or  the  name  of  the  Onan 
distributor  nearest  you. 


STANDBY  MODELS 
1,000  to  35,000  watts 


MODEL  500— S.OOO  wMH.  PawwW  hy 
f•vr-cylilld•f,  wal*r-co«ted  oitgin*. 


EMERGENCY  POWER 
FOR  ANY  PURPOSE 

Micrawave  U  anly  ana  af  many  appU- 
caffana  far  Onan  iniargancy  Ela^c 
Plants  In  Ifca  camaianicallant  SaM. 
Thay  ara  alta  wMaly  uaatl  la  kaag  cant- 
aiarcitrt  ratfa  and  TV  braadcattins 
slaliant,  pnlica  radia,  and  lax)-<ab 
rtrfio  “an  tha  ab'*  whan  ragalar  pawar 
Is  Inismiplad. 


Mooa  10  El— 10,000  watts,  taar-cyl- 


7028  UNIVERSITY  AVE.,  MINNEAPOLIS  14,  MINN. 


I 
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WHEELER 

MAKES  THESE  PRODUCTS  A  MpecioUif, 


ClllS 

CIMIIMicitTIINS 

EUlPHMT 

TIMSFIMKIS 


THE  WHEELER  INSULATED  WIRE  COMPANY,  INC 

Diyiiion  of  tho  Sporry  Corp  •  tIOl  UST  AUROtA  ST.,  WATIRRURY  iO,  CONN. 


ELtCTRONS  AT  WORK  (cMtiniied) 


FIG.  1 — Machonlcol  drawing  oi  Hi*  gar- 
manlum  powar  ractUiar 


lead  runs  from  the  center  of  the 
pellet  to  the  cover  side  of  the 
button.  It  is  fastened  to  the  ger¬ 
manium  with  a  soft  metal  solder  of 
indium.  In  addition  to  holding  the 
wire,  the  solder  serves  to  make  the 
germanium  directly  in  contact  with 
it  of  strong  p  type.  Copper  is  used 
for  the  wire  core  because  of  its 
:  good  electrical  conductivity  while 
the  nickel  coating  prevents  contam- 
j  ination  of  the  solder  by  the  copper 
at  the  processing  temperature. 

When  the  soldering  operations 
are  performed  properly,  a  p-n  junc¬ 
tion  is  obtained  with  good  rectify¬ 
ing  properties. 

The  assembly  of  germanium, 

I  Fernico  and  nickel-clad  lead  wire  is 
I  then  soft  soldered  to  the  metal  cup. 
The  cup  is  assembled  with  insulator 
washers,  rubber  seal  ring  and  cover. 

:  The  assembly  is  then  placed  in  an 
oven  at  85  C  and  thoroughly  baked 
I  to  drive  moisture  from  the  rectifier 
I  junction.  After  a  12-hour  bake, 

I  the  unit  is  evacuated  and  filled  with 
I  dry  inert  gas.  Purpose  of  the  heat 
evacuation  is  to  remove  the  mois¬ 
ture  from  inside  the  button. 

While  the  assembly  is  still  warm, 
the  cover  is  crimped  over  the  rubber 
washer  and  sealed  in  a  partial 
vacuum.  The  partial  vacuum  forces 
the  rubber  into  position  and  helps 
insure  complete  protection  for  the 
rectifier  assembly. 

The  rectifier  button  is  preaged 
under  a  200-ma  load  for  12  to  15 
hours.  Effect  of  the  preaging  drys 
the  rectifier  junction  further  and 
;  relieves  strains  on  the  lead. 


212 


Junt.  1952  — ELECTRONICS 


1 


IF  .  .  .  YOU  HAVE  A 

SPECIAL  PROBLEM 


Fuse  Headquarters  for 
the  Electronic  Industries 


A  complete  line  of  fuses  is  available.  Made  i 
Dual'Element  (Slow  blowing).  Renewable  and  One- 
Time  types.  Sizes  from  %oo  ampere  up. 


Production  Techniques 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  JOHN  MARKUS 


Electrons  at  Work 

New  Products . 

Plants  and  People 
Now  Books  . 


Tape  Replacei  Gobi*  Knot . 

Eleciroda  Spocing  Checker . 

Tape  Block*  U*e  o<  Wrong  TeleTision 

ParU  . 

Cabinet  Tip-Up* . 

Grid-Winding  Lathe . 

Floor  Rail*  Speed  Banding  oi  Shipping 

Crate*  . 

Magnetic  Sheet  Floater . 


Automatic  Teeting  oi  Military  Radio 

Set*  . 

Te*ting  Hou*ing  for  Leak* . 

Motor  Ratwut*  Spread-Out  Strand* _ 

Cha**i*  Cradle  on  Wheel* . 

Marking  with  Dyed  Pa*te . 

No-Co*t  Clomp  ior  Wire* . 

Cha**i*  Lettering  Technique* . 

Solder-Sealing  Lathe . 


Backtalk 


Automatic  Testing  of  Military  Radio  Sets  r: 

A  COMPLETE  resistance  check  of  Rotobridge  at  the  Clifton,  N.  J. 
every  circuit  in  a  Signal  Corps  plant  of  Federal  Telephone  and 
ground  radio  control  set  is  made  Radio  Corp.  (IT&T  associate), 
in  a  total  time  of  approximately  An  Important  part  of  the  test 
five  minutes  through  use  of  a  setup  is  a  universal  chassis  jack 
unique  milking-machine-like  ar-  permitting  almost  instant  insertion 
rangement  of  connectors  with  a  and  removal  of  the  chassis  under 


test.  Once  in  place,  the  chassis  can 
be  turned  over  at  will  for  making 
test  connections  and  for  trouble¬ 
shooting  in  any  circuit  indicated 
to  be  defective  by  the  Rotobridge. 
Some  defects  can  be  located  and 
remedied  immediately,  while  others 
are  tagged  for  repair  later.  The 
Rotobridge  stops  when  a  defective 
circuit  is  encountered,  giving  the 
operator  time  to  fill  out  a  tag  or 
clear  up  the  trouble  before  pushing 
the  reset  button  to  continue  with 
circuit-by-circuit  testing. 

When  setting  up  a  chassis  for 
test,  one  plug  is  inserted  in  each 
tube  socket  and  each  jack,  and  clip 
connections  are  made  to  terminals 
and  to  the  chassis  ground.  Two 
duplicate  test  positions  are  used,  so 
that  the  operator  can  be  making 
plug-in  connections  to  one  chassis 
while  the  Rotobridge  is  testing  the 
other  chissis.  Changeover  from  one 
Chassis  to  the  other  is  done  auto¬ 
matically  in  the  Rotobridge. 


Testing  Housing  for  Leaks 

Air  pressure  obtained  from  a  med¬ 
ical  blood  pressure  measuring  setup 
is  used  in  conjunction  with  a  fish 
aquarium  to  meet  military  specifi¬ 
cations  at  Utility  Electronics,  East 
Newark,  N.  J.  The  specifications 
call  for  three-foot  immersion  in 
water  when  checking  for  leaks  in 
the  housing  of  the  two-way  hand¬ 
held  radio  transmitter-receiver. 

To  make  the  test,  rubber  tubing 
is  first  attached  to  a  test  hole  in 
the  housing.  The  housing  is  then 
held  under  water  in  the  aquarium 
at  any  convenient  depth  and  air 


High-*peed  **hip  ior  chacking  r**i*lanc*  oi  each  circuit  in  cha**i*  oi  military 
radio  net 
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With  five  different  core  sizes,  available  only 
in  Kester  Solder,  you’re  sure  of  the  desired  solder- 
spread  and  absolute  control  of  flux  residue. 
This  is  a  "job-insurance"  feature,  only  to  be  had 
with  Kester,  that  will  see  you  through  satisfactorily 
in  your  production  on  those  exacting  govern¬ 
ment  contracts,  and  all  other  soldering. 


Kester  Solder 


KMHr  SoMtr  m—H 
all  oMlicabl*  Oavarmoant 
and  Military  t^ocificotiont 


COMPANY 


4204  Wrightwood  Av«.,  Chkoge  39 
Newark  5,  Naw  Jersey  •  •rentferd/  Canada 
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GIVES  YOU 

s 

ENGINEERED  CORE  SIZES! 


AND  ONLY 


Just  as  in  selecting  the  right  hat  size,  it’s 
important  to  selea  the  correct  core  size  in 
Flux-G>re  Solder  to  give  you  the  proper 
predetermined  amount  of  Flux  needed  to 
do  the  job  right.  G>re  size,  which  controls 
the  ratio  of  flux  to  solder  regardless  of 
strand  size,  is  always  uniform  with  Kester. 


KESTER  SOLDER 


New  method  of  testing  for  leoks  in  housing  of  military  radio  unit 


pressure  is  built  up  inside  by  even  if  the  unit  leaks,  whereas  the 
sgueezinjT  the  rubber  bulb  repeat-  former  method  of  testing  deep 
edly,  to  a  pressure  eorrespondinjr  under  water  without  air  pressure 


ChaHKiH  Cradle  (>n  Wheels 

To  OBTAIN  optimum  working  height 
alonjt  with  the  (|uiik-turnover  fea¬ 
tures  of  a  chassis  cradle,  i)riMluction 
enjfineers  at  Tracerlab  Inc.  in  Bos¬ 
ton  have  developed  a  U-shaped 
chassis  cradle  mounted  on  an  ad- 
ju.stable  floor  stand.  The  circular 
steel  ba.se  has  three  rubber-tired 
wheels  with  individual  lockinj? 
levers.  Tele.scopin}f  pipes,  one 
welded  to  the  ba.se  and  one  to  the 
cradle,  can  be  set  for  any  desired 
height  by  means  of  a  thumbscrew 
in  the  outer  pipe. 

As  each  chassis  is  desiKned,  pro¬ 
vision  is  made  for  two  small  holes 
on  each  side,  to  which  can  be  bolted 
a  steel  side  piece  having  a  welded-on 
stud  bolt  projecting  outward.  This 
lK)lt  drops  into  a  slot  in  the  top 


to  a  head  of  three  feet  of  water 
or  more.  A  dial  gage  indicates  the 
pressure.  A  thumb  valve  on  the 
bulb  is  then  clo.sed  to  hold  the 
pressure,  and  the  unit  is  carefully 
examined  for  bubbles. 

The  new  technique  is  harmle.ss 


often  resulted  in  water  damage. 
Also,  in  the  old  method  the  hous¬ 
ing  had  to  be  opened  after  a  test 
to  see  if  any  water  had  entered 
through  a  leak,  and  the  leak  then 
had  to  be  found  by  other  means 
if  not  self-evident. 


Motor  Retwisls  Spread-Out  Strands 


and  removed,  when  spring  loading 
on  the  rounded  inner  members  that 
do  the  twisting  is  exactly  correct. 
Allen  screws  on  the  outside  of  the 
tool  permit  adjusting  this  tension 
when  changing  wire  size.  The  en¬ 
trance  hole  of  the  tool  is  coned  out¬ 
ward  to  facilitate  quick  insertion  of 
wires. 


Conilruction  oi  cradle  eland 


Strand-twistinq  tool  developed  by  Louie 
Friedman,  production  manager  oi  CBS- 
Columbia  plant 


Instead  of  twisting  spread-out 
strands  together  by  hand  after 
stripping  insulation  by  machine 
from  stranded  wire,  operators  in 
the  CBS-Columbia  television  plant 
n  Brooklyn,  N.  Y.  merely  insert  the 
v.'ire  in  a  simple  tool  mounted  on  the 
.shaft  of  a  small  electric  motor. 

Perfect  twist  and  lay  is  obtained, 
as  fast  as  the  wires  can  be  inserted 


Method  oi  using  chassis  cradles  in  aisles  between  benches  ior  assembly  oi  scalers 
ond  counting  rate  meters 
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T^iiiMiig  u  jj-iuii  iiiuM  ui  Miuciurai  Mcci  iruiii  iiuii^uiuai  lu  luii 
vertical  position  is  a  problem  in  itself.  Being  certain  that,  once 
raised,  the  143-ft.-high  structure  is  able  to  support  the  tremendous 
weight  of  a  string  of  drill  pipe  is  still  another  problem.  Add  to  these 
requirements  the  ability  of  the  mast  to  be  skidded  across  oil-held 
terrain,  and  you  have  a  structural  engineer's  nightmare. 

IDECO,  in  designing  their  “Full-View"  drilling  mast,  had  to  know 
the  complete  stress  and  strain  story  of  this  structure.  By  using 
Consolidated  Dynamic  Recording  Equipment — strain  gages,  bridge 
balance,  and  recording  oscillograph — a  complete  stress  analysis 
was  made  while  the  mast  was  being  raised  or  lowered,  or  was  stand¬ 
ing  vertically  under  a  simulated  pipe  load.  Thus  the  engineers  re¬ 
moved  any  trace  of  doubt  from  the  mast  design.  Consolidated's 
broad  experience  in  applying  instrumentation  to  design  and  pro¬ 
duction  problems  may  prohtable  to  your  business. 


Consolidated  Engineering 

COKPORATtON 

JOO  No.  Sierra  Madrc  Villa,  Pasadena  H,  California 


Analytical 
Instruments 
'for  Science 
and  Industry 


Recording  Osdilograph 

Th*  S-IU  Recording  Oscillograph  records  up  to  18 
simultaneous  reactions  as  hrief  as  one-hundred- 
millionth  of  a  second.  Produces  clear,  permanent 
records  for  future  analysis.  Applications  vary  from 
the  field  of  medicine  to  rocket-propelled  planes. 
Write  for  Bulletin  ISOOB. 


cALL^i/vetre  o/^  w//^e  as  too  Ay, 


(continued) 


PRODUCTION  TECHNIQUES 


of  the  U  bracket  of  the  cradle  and 
has  a  large  washer  and  nut  for 
locking  the  chassis  at  the  desired 
working  angle. 


Marking  With  Dyed  Paste 

When  winding  capacitors  from 
strips  of  metallized  paper,  the  paper 
must  be  cut  and  then  fastened  after 
the  desired  length  has  been  wound. 
At  the  Astron  Corporation  plant  in 
East  Newark,  N.  J.,  the  fa.stening  is 
done  with  liquid  paste  in  which 
there  is  a  blue  dye.  The  paste  is 


We’re  ready  to  tie 
Production  line  into 


our 


yours 


Applying  blu*.dye<l  post*  with  ordinary 
sponge-tipped  envelope  sealer  to  onchot 
end  oi  metallised  paper  and  at  some 
time  identify  outer-foil  end  oi  roll 


If  you  need  top-quality  metal  cab¬ 
inets,  housings,  chassis  or  complete 
assemblies  for  your  defense  pro¬ 
duction,  we’re  ready  to  figuratively 
extend  our  efficient  production 
lines  right  into  your  plant!  ^  e  have 
over  30  years  of  experienee  fabri¬ 
cating  steel,  stainless  steel  and 
aluminum  .  .  .  the  latest  time¬ 
saving  metal  working  equipment 
.  .  .  skilled  craftsmanship  .  .  .  and 
a  staff  of  highly  sfiecialized  en¬ 
gineers  who  know  how  to  translate 
your  speeifications  into  prompt 
fleliveries.  ^Xe’re  ready  right  now 
to  sit  down  with  you  over  your 
hlue  prints  ...  or  to  send  you 
detailed  information  showing  how 
Corry-Jamestown  can  help  you. 


applied  only  on  the  side  having  the 
projecting  outer-foil  end.  Thus  the 
blue  dye  clearly  marks  the  outer- 
foil  end  so  that  it  can  be  positioned 
correctly  in  the  tubular  housing. 
The  color  is  obtained  by  mixing 
Orasol  Blue  powder  pigment  with 
the  liquid  paste. 


No-Cost  Clamp  for  Wires 

To  DRESS  above-chassis  insulated 
wires  neatly  without  going  to  the 
expense  of  installing  a  special 
clamp,  extra  lead  length  of  an 
under-chassis  part  is  used  for  the 


CORRY-JAMESTOWN  MEG.  CORP. 

CORRY,  PENNSYLVANIA 


Ui:ng  lurplui  length  of  on  under-choseis 
capacitor  lead  to  hold  five  ineulated 
wires  in  position  on  top  of  Tele-tone 
television  receiver  chassis 
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Send  for  FREE  Stokes  ^ 
'  Vacuum  CaKulotor.  This 
slide  rule  determines  needed 
pump  capacity  for  any  job...shaws 
Centigrade  to  Fohrenheit  conversion. 
Other  useful  conversion  tables 
and  scales  on  reverse 
,  af  rule. 


Consult  with  Stokes  on  the  application  of  vacuum  to  rotary 
exhaust  machines,  house  vacuum 
systems,  vacuum  impregnation, 
vacuum  furnaces,  vacuum 
metallizing,  and  to  other  ap-  STOKES  lUKES 

plications  in  which  vacuum  __ 

deserves  exploration.  HmKcs  Met 
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STOKES 


r.t.  STOKIS  MACHINI 


■MR  TMOK  KOMV 


j 

STOKES  'nwm,  i 

ijdmSAit...  m 

1 

4wii  ’ "  '• .  H 

iXMWiwI  ^ 

Stokes  Microvac  Pumps 
are  known  for  their  low  prower 
consumpti(}n...high  mechanical 
and  volumetric  efficiency. 

Long  trouble-free  service  can  be  expected  from  Stokes 
Microvac  Pumps,  perfected  during  more  than  40  years  of  practical 
experience  in  the  development  of  complete  vacuum  processing  systems. 


The  four  simple  moving  parts  are  easily  accessible.  All  parts  are 
precision-finished,  standard,  and  interchangeable.  Lubrication  is  fully 
automatic  to  all  friction  surfaces. 

The  large  full-opening  exhaust  valve  of  corrosion-resistant  Teflon  is 
highly  sensitive  to  pressure  differential . . .  exhausts  air  completely  at  each 
stroke  without  re-expansion. 

\  An  Oil  Clarifier  and  a  Devaporizer  are  available  for  continuous  purification  of 
Y  lubricating  oil  when  dirt  and  solvent  vapors  are  present. 

i|y  Stokes  Microvac  Pumps,  air-cooled  in  the  small  sizes  and  water-cooled 
in  five  larger  sizes,  range  in  capacity  from  15  to  500  cfm. 

Stokes  is  the  only  manufacturer  of  equipment  for  complete  vacuum  systems,  including 
Microvac  medianical  pumps,  oil  difffision  pumps,  McLeod  Gages  and  Valves. 


] 


Cenerol  lndufttri««* 
Model  TR  3>Sp«ed  Phonometor 


PRODUCTION  TECHNIQUfS  (coiiHiiMd) 

purpose.  At  the  desired  location 
for  a  clamp,  a  hole  is  punched  in 
the  chassis  and  the  grounding  lead 
of  a  nearby  capacitor  or  resistor 
under  the  chassis  is  pushed  up.  The 
lead  is  soldered  to  the  chassis  at 
the  hole,  and  surplus  length  above 
the  chassis  is  bent  over  the  wires 
requiring  hold-down. 

A  simple  grounding  hole  like  this 
is  easier  and  cheaper  to  make  than 
a  punched-out  lance,  and  there  is 
less  chance  of  cold-.soldered  grounds. 
Several  leads  may  be  grounded  in 
the  same  hole. 


Chasais  Lettering  Techniques 

Simple  labeled  templates  improve 
the  accuracy  and  speed  of  rubber- 
stamping  lettering  on  a  chassis 
for  small  production  runs.  As  used 
in  the  Television  Transmitter  Di¬ 
vision  at  Allen  6.  DuMont  Labs., 
Inc.  in  Clifton,  N.  J.,  rectangular 
holes  are  cut  in  a  sheet  of  fish¬ 
paper  to  expose  the  chassis  at  each 
location  requiring  lettering.  The 
correct  lettering  for  each  hole  is 
then  lettered  on  pieces  of  masking 
tape  placed  adjacent  to  the  holes. 
To  accommodate  projecting  ter¬ 
minals,  the  fishpaper  is  placed  on 
a  wood  board  and  round  holes  are 


anothei  reason  why  leading  mannlactnrers 
prefer  General  Indnstries*  3-Speed  Phonomotors 


Because  of  their  clean  compact  design,  General 
Industries’  Smooth  Power  Phonomotors  are 
ideally  suited  for  any  phonograph  application 
-portable  record  player,  table-model  combination 

or  full-size  console. 

Write  today  for  complete  information  about 
these  trouble-free,  performance-proved 
phonomotors,  including  specifications,  design 
features  and  dimensions. 


THE  GENERAL  INDUSTRIES  CO. 

D«partm«nt  MA  •  Ilyrlo,  Ohio 


Use  oi  iishpapei  template  to  ipeed  posi¬ 
tioning  oi  rubber  stamps  ior  marking  a 
chassis 
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An  important  spike  in  progress  on  a  5/c. 
■lUO  MCM.  26.400  V  sKielJed  paper- 
IcicI  feeder  table  lor  Public  Servke  hlor 
trk  and  Gas  Coni|>nny  s  new  Warren 
Point  Substation  at  Fairfawn.  N  J. 


Veteran  splkert  In  tKe  UrKlerground 
Department  like  Natvar  splicing  kits, 
because  they  provide  exactly  the  right 
number  of  rolls  of  v  c.  tape  cut  to 
proper  lengths  and  widths,  and  exact 
quantities  of  other  materials  required 
for  the  fob.  Engineers  and  foremen 
like  the  kits  because  they  give  close 
'^quality  control  *  of  the  splicing  oper¬ 
ation.  with  a  minimum  of  waste  and 
spoilage. 


Public  Service  U  working  around  the 
clock  to  provide  adequate  service  for  one 
of  the  fastest  growing  areas  in  the  coun¬ 
try.  Long  range  planning  demands  that 
additional  facilities  to  meet  the  increas¬ 
ing  load  be  built  on  a  permanent  basis. 
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For  this  reason,  extreme  care  is  exercised  in  the  selection  of  equipment  and 
materials  for  the  expansion  program.  Natvar  splicing  kits,  made  up  in  units 
for  various  sizes  and  types  of  cable,  speed  underground  splicing  because  of 
their  convenience  and  insure  uninterrupted  service  because  of  the  uniformly 
high  quality  of  the  materials. 

All  Natvar  flexible  insulations  have  excellent  physical  and  electrical  char¬ 
acteristics,  and  are  dependably  uniform,  no  matter  where  or  wbeh  purchased. 
They  are  available  either  from  your  wholesaler's  stock  or  direct  from  our  own. 


-N&mR  CORPORATION 

FOIMlSir  THE  NATIONAl  VAINISHCO  f I O 0 U C T S  C O * E O ( AT  I O N 
TElEEHONi  CAIIE  AOMESS 

RAHWAY  7-RIOO  NATVAR;  RAHWAY,  N.  J. 
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Notvor  Products 

•  Vomishod  cowbrtc  ■  Btrpight  cut  ond  Wot 


•  VamhHod  convot 

•  VonWsIwd  duck 

•  Vomtslwdttfli 

•  VomkHod  spodol  rayon 

•  Vomkhod  Rborglot  doth 

•  Silicana  cooMd  Hborgloc 

•  VomiEhod  popart 

•  $M  intuloHan 

•  Vomisliad  tubing  ond  tloovlng 

•  Vomltbad  IdontlAcoHon  marbart 

•  locquorod  tubing  ond  tloovlng 

•  Cxtrudod  plortk  tubing  ond  top# 

Ask  for  Catalog  No.  22 


\ 
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quickly  made  at  the  required  loca¬ 
tions  with  a  plain  steel  punch  and 
hammer,  to  complete  preparation 
of  the  template. 

After  placing  the  template  over 
the  chassis,  the  operator  takes  from 
storage  an  envelope  containing  the 
correct  rubber  stamps  for  that 
chassis,  arranges  the  stamps  in 
logical  order  for  stamping  the  chas¬ 
sis  from  top  to  bottom  and  left 
to  right,  then  picks  up  the  stamps 
one  by  one  and  marks  the  chassis. 
The  stamps  are  put  back  on  the 


SPEED  UP 
PRODUCTION 


LOWER 

COSTS 


VARNISHED  TUBING  and 
SATURATED  SLEEVING 


Hurt's  ufucfricof  insu/ofion  at  its  busf  —  for  comi 
^  ^'ol  and  military  applications.  Maafs  Spoctficofi 

M/l-W-3?90.  Puofurts  smoofii  bora  for  rapid  snokin 
and  fishing;  it  non-<foforierafing  and  non-obsorbont; 
rasists  waar,  abrasion  and  impact  to  proviso  roliabla 
porformonco  un<for  fbo  most  sovoro  oporofing  condi- 
HHV  tions.  Espacially  suitad  for  use  whuru  haat  rasistanca 

is  ossontioi. 

■■■9  fmprognofucf  with  spaciafly  formulatad  insulating  var- 
nishoS/  Turbo  salactad  broicfud  coHon,  rayon  and  glass 
sloaving  providas  maximum  profocfion  for  loads  and 
^  wiro  connocfions.  Tubing  oncf  sfooving  avoilabla  from 

stock  in  all  N5A4A  fASTM)  grocfos.  Spocial  high  dioloc- 
trie  tubing  availabla  on  raquast. 

Writa  today  for  fitorofuro  ond  sompfts.  Catalog  foo*  ^ 

lurtt  phytical  and  •fecfricaf  propnrfici,  cefors,  ^ 
dimtnfiont,  packaging,  and  other  technical  data. 


Fixture  and  etencUa  ior  placing  lettering 
on  both  eidei  oi  a  compUcated  chouie 
in  ohe  (praying  operation.  Stencil  ior 
bottom  oi  chassis,  in  upright  part  oi  ibi- 
ture,  has  cavities  ior  under^chassia  pro¬ 
jections.  Stencil  ior  top  oi  chassis,  on 
hinged  irome  resting  on  toble.  is 
brought  up  oiter  chassis  is  iiusrtsd  in 
iixture 


bench  in  the  same  sequence,  for 
use  on  the  next  chassis.  The  labeled 
template  aids  in  positioning  the 
stamp  quickly  at  the  correct  loca¬ 
tion  and  minimizes  possibilities  of 
using  the  wrong  stamp  for  a  ter¬ 
minal. 

On  larger  production  runs,  chas¬ 
sis  labeling  can  be  speeded  up  by 
using  special  brass  stencils  and  a 
spray  gun.  With  these  precision 
stencils,  available  from  Jas.  H.  Mat¬ 
thews  &  Co.,  3863  Forbes  St.,  Pitts¬ 
burgh  13,  Pa.,  a  large  and  compli¬ 
cated  radar  fire  control  chassis  or 
similar  unit  can  be  lettered  on  both 
sides  in  less  than  a  minute,  with 
no  possibility  of  error.  This  com- 


INSULATING  MATERIAL  SPECIALISTS  SINCE  1920 

WILLIMANTIC,  CONNECTICUT,  U.  S.  A.,  TaUphana  3-1AA1 


TUKtO  Insolalsd  Wirot  •  WIrs  MoriiSfS  •  Extrwdod 
:  ToMog  •  Olois  Slosviiig  •  SsHurolsd  SlssvbH  • 

"7=”^  OIk  Tubing  •  VnmltWsd  Tubing  • 

Cnmbfk  Qolhs,  Tapss,  Fupsrs  •  Mica 

REPIESENTATI VES  IN  PRINCIPAL  CITIES 
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C. 


#  MUtor  •Ittywicaltv  pr«Nd»d  ogaintt 

biKWWt. 


Battery-operated ,, , 

(ompletely  portable 


riATumsi 

•  Rm^i  fr*fn  0.0003  mlcroomiMr*  !•  1000  mkr** 
•wpf  t  (n  fix  ronpxt.  WiM  indicok  cwrr*f«t  flow 
bolow  ono-MIHonffi  amporo. 

#  Can  ba  atod  wHb  oxfornal  bafforv  la  maatwro 
oxbamofy  hiph  ratitfanca  volaat  In  Iba  ardor  a# 
bUliant  cd  ohm*. 


#  Can  ba  vtad  at  a  vabmafar  (axtarnal  maHtpliart  la* 
cladad) fa maatura valtoga« from 0. fa  lOvalft 
af  Inpwf  ratitfancat  from  100  fa  1000  mapabait. 

#  Vetfagn  drop  far  fall-»<ala  daffacHan  an  aN  ranga* 
!•  only  O.S  vaM.  Hat  SO*«aagabfn  Inpwf  ratlafanca 
an  lawatf  ranga. 

#  Raffary  eparafad  far  axcallanf  tfablllfy  and  cam* 
pinfa  frtadnm  from  affacft  af  pawar  Una  vaHaga 
Rwcfwaflant.  Raadlly  parfaWa. 


SMCIPICATIONSs 
SIX  DC  CURRINT  RANOCS; 

0  fa  0^0I_,  0.1*  and  I  micraampara:  0  fa  10*  100, 
and  1000  micraampara*. 

ACCURACY; 

On  0.0 1  •Micraampara  Ranga. ^  S%  af  fvN  tcala 

On  AN  Otbar  Ranga* . 4%  af  fwN  tcala 

VaHaga  Drop  far  Fwll*Scala  DaAactian 
. O.S  voH  an  aH  ranga* 

MTCRNAL  SHUNT  RISISTANCf: 

0»0l*'(*amp  Ranga . SO  magabm* 

0.i*tNMnp  Ranga . S  magabm* 

I  »'(*amp  Ranga . O.S  magabm* 

IfVlAamp  Ranga . S0,000  abm* 

1 00  i»amp  Ranga . S*000  abm* 

lOOCbt^amp  Ranga . SOO  abm* 

ROWtR  sumY> 

**A**  Raffarla* . X  I  W  vaH*  (RCA*VSI(M) 

**•**  iaWaria* . X  llVt  vaH*  (RCA*VSI02) 

DIMMSIONS: 

9M"  High*  WMa,  SV*"  Daap 
WCIOHTt 

AfVA  lb*,  (lad.  baHaria*). 


Useful  in  laboratories, 

industrial  plants,  broadcast  stations  ...  for  the  measure¬ 
ments  of  minute  currents,  critical  voltages,  high  resistance 


The  RCA-84A  Ultra-Sensitive  DC 
Microammeter  is  a  battery-operated 
vacuum-tube  microammeter  designed 
for  the  measurement  of  minute  direct 
currents.  The  instrument  has  six  scales 
for  reading  currents  from  0.0002  micro¬ 
ampere  to  1000  microamperes;  a  ratio 
of  5,000,000  to  1. 

The  amplifier  circuit  is  designed  so 
that  the  maximum  meter  current  is  lim¬ 
ited  to  a  safe  value.  This  feature  protects 
the  instrument  against  meter  burnout. 
The  meter  has  a  large  face  with  wide 
scale  divisions  that  are  easy  to  read 
accurately.  The  meter  movement  is  suit¬ 
ably  damped  to  bring  the  pointer  quickly 
to  its  reading  position  with  negligible 


overswing  and  without  oscillation.  The 
selector  switch  opens  the  battery  cir¬ 
cuits  when  in  the  "off”  position,  and, 
in  addition,  functions  as  a  polarity- 
reversing  switch  to  eliminate  the  need 
for  reversing  leads  when  the  current 
polarity  changes. 

The  vacuum  tubes  employed  have 
low-drain  filaments.  In  addition,  the 
circuit  has  been  designed  to  keep  the 
plate  current  low.  Consequently,  bat¬ 
teries  have  an  exceptionally  long  life. 

Ask  your  RCA  Test  Equipment  Dis¬ 
tributor  ior  descriptive  bulletin,  or  write 
RCA,  Commercial  Engineering,  Sec¬ 
tion  FX42,  Harrison,  N.  J. 
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has  the  “specials” 

IN  STOCK 


ff5PE€lAL**  f 

aircraft 


CAT*  NO. 

.  conMcfd  ’^'- 

\  ''  luK*  3  ph®**' 

\7i5  voJr.,P*'P':^'8:5  vSt.  P-r 

\  400  cycU-  -,:,y.“H”»yP* 

\  pho*«.>^0''"X  . 

\  mounf.no;  .p,cificof.o"» 

\  Grade  A,  high 

\  Dimen*'®"*'  ^  '* 


^  V  2 


The  HP3-140  unit  is  just  one  of  many 
"specials”  regularly  stocked  in  the  Chicago  New  Equipment  Line. 
CHICAGO  makes  a  practice  of  stocking  "sjiecials”  that  are 
hard-to-get  elsewhere.  You’ll  find  the  answers  to  your  transformer 
needs  for  practically  any  of  today’s  circuit  requirements  in 
Chicago’s  exclusive  "Sealed-in-Steel”  New  Equipment  Line — 
in  stock  at  leading  electronic  parts  distributors.  Whether  your 
transformers  must  pass  the  most  rigid  MIL-T-27  specifications  or 
are  intended  for  average  applications,  it’s  wise  to  choose  Chicago 
"Sealed-in-Steel”  units  (the  world’s  toughest)  for  that  extra 
margin  of  dependability  under  all  operating  conditions. 

‘Spedaror  “Standard-the  world’s  toughest  transformers 
are  in  CHICAGO’S  “Sealed-in-Steel”  NEW  EQUIPMENT  LINEl 

All  CHICAGO  "New  P'quipment”  transformers 
M-TYPE  feature  one-piece  drawn-steel  cases — the 

Hermetic  teoling  meeit  strongest,  toughest,  best-looking  units  you 
sle^'baie*eo»e*'lj  one-piece  seamless  design, 

deep-ieoi  loldeted  into  enclosing  an  electronically  perfect 
tote  Ceiomicbuthingt.  construction,  provides  the  best  possible 

''  jtoo-mounfea  unit.  ,  j  -I'lie 

_  electrostatic  and  magnetic  shielding,  anording 

j  TYPE  complete  protection  against  adverse 

atmospheric  conditions.  For  ccpry  application: 
i.rj;.mrno1  Filament,  Filter  Reactor, 

board.  Convenient  Audio  (in  3  ranges),  MIL-T-27,  Step-down — 

"er m*’iVo h  ‘"pfan  there’s  a  CHICAGO  "Sealed-in-Steel”  transformer, 

mounted  unit.  available  in  a  choice  of  3  mountings. 


Hermetic  seating  meets 
all  MIL'T>Q7  specs. 
Steel  base  cover  is 
deep-seol  soldered  into 
cose  Ceromic  bushings. 
Stud-mounted  unit. 


Steel  base  cover  fitted 
with  phenolic  terminal 
board.  Convenient 
numbered  solder  lug 
terminals.  Flange* 
mounted  unit. 


With  10"  color-coded 
leods  brought  out 
through  fibre  boord 
base  cover.  Leod  ends 
ore  stripped  and  tinned 


Flange-mounted  unit 


Free“New  Equipment' 'Catalog 

Get  the  full  detailn  on  CHirAno*8 
New  Equipmertt  Line — covering 
’*Sealed-in-Steer*  transformera 
deaigned  for  every  modern  circuit 
application.  Write  for  your  Free 
copy  of  thia  important  catalog  to¬ 
day,  or  get  it  from  your  electronic 
parta  distributor. 


SproTing  lettering  on  bottom  ol  chaesii 
through  braes  stencil.  Fixture  is  on  turn¬ 
table  so  it  con  be  turned  around  quickly 
for  sproying  top  of  chossis 


pare.s  to  a.s  long  as  8  hours  for  con¬ 
ventional  rubber-stamp  techniques 
(without  templates)  on  a  chassis 
of  comparable  size. 

The  stencils  are  contour-formed 
to  specification  so  as  to  fit  snugly 
over  the  chassis,  after  which  the 
codings,  .symbols  and  other  identi¬ 
fication  data  are  cut  in  the  brass. 
Many  types  of  inks  or  paints  can 
be  sprayed,  some  for  temporary 
markings  to  be  removed  after  as¬ 
sembly  and  others  for  permanent 
marks.  A  fine-spray  commercial 
spray  gun  is  required;  brushing  is 


1 


is  Prepared  to 
Design  Dynamotors 
m  to  MiL-D-24 


Production... 


•  The  design  and  manufacture  of  dynamotors  for 
military  service  has  been  Red  Bank's  business  for 
over  ten  years.  The  requirements  of  the  new  dyna* 
motor  specification  MIL-D-24  therefore  include 
many  of  the  features  that  are  incorporated  in 
all  Bendix  dynamotors.  When  compliance  with 
MIL-D-24  is  required,  Bendix  engineers  will  work 
with  you  to  design  a  unit  exactly  fitting  your  needs 
and  will  prepare  the  detailed  supplementary 
specifications  covering  your  model  as  required  by 
MIL-D-24.  Following  approval  and  assignment  of  a 
military  designation,  Bendix  production  will  be 
geared  to  your  schedule.  Write  direct  to: 


RID  BANK  DIVISION  OF  BINDIX  AVIATION  CORRORATION 
RID  RANK,  NIW  JIRSIT 

beer*  S«Im:  IiiiAx  luHnieH— I  DivWea,  71  AMi  Avaae*,  New  Ywli  11,  N.  V. 
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not  normally  recommended  due  to 
the  fine  characters. 

The  stencils  need  be  cleaned  only 
occasionally,  by  dippinfr  in  the  rec¬ 
ommended  solvent  of  the  paint  or 
ink  being  used. 


No.  2,107,5^1,808 


In  iHenty-five  years,  Anti-Corrosive  has  already 
passed  the  two  billion  mark  in  fastenings  of  stain¬ 
less  steel!  Certainly  this  is  your  cue  to  remember 
Anti-Corrosive,  America's  oldest  and  largest  firm 
dealing  exclusively  in  stainless  steel  fastenings, 
when  your  requirements  call  for  screws,  nuts,  holts, 
ri%ets,  pins  or  any  other  fastening  of  stainless  steel! 
And,  although  most  current  production  requires 
priority  ratings,  there  are  millions  of  items  IN 
STOCK,  ready  for  immediate  delivery,  so  check 
with  Anti-Corrosive  first  for  your  needs! 

FREE— A-N  Stainless  Fastening  Selector 

A  handy  slide-chart  which  instantly  identifies  A-N 
Nos.  pertaining  to  stainless  steel  nuts,  screws,  holts, 
rivets,  cotter  pins,  washers;  gives  sizes  and  other 
data.  Write  for  “Chart  52H” TODAY!  Free  cata¬ 
logue  also  available. 


j  InMrtinq  ditcriminatoi-itaga  boi*  and 
I  houtinq  in  lath*  praparotory  to  ioId*r- 
I  inq.  Note  pool  oi  molten  solder  in  work- 
I  inq  lacs  oi  soldarinq-iron  tip 


I’LUG-IN  i-f  and  discriminator 
stages  for  the  AN/PRC  10  portable 
transmitter-receiver  (described  on 
p  98  of  May  1951  ELECTRONICS) 
are  completely  solder-.sealed  in  11 
turns  of  a  miniature  lathe  devel¬ 
oped  by  RCA  Victor,  without  bring¬ 
ing  the  internal  temperature  of  the 
can  above  the  permissible  limit  of 
60  C. 

The  operator  places  the  can  over 
the  plug-in  base  assembly,  inserts 
the  unit  in  the  lathe  by  pulling  back 
the  spring-loaded  tailstock,  then 
pushes  down  a  foot  pedal.  This 
automatically  starts  the  geared- 
down  drive  motor,  brings  up  the 
soldering  iron  tip  and  ratchet-feeds 
solder  to  the  joint.  The  soldering 
iron  has  a  large  tip,  in  the  top  face 
of  which  is  a  pool  of  solder, — to 
speed  up  transfer  of  heat  to  the 
joint. 

After  approximately  11  turns. 


rrnTiY.orrosive 

/  »  »  y  Metal  Pr 


f^OLLINS  RADIO 

COMPANY,  Cedar  Rapids,  Iowa  BE 

fsm 

1  1 1  Wait  43nd  Straat 

1937  Irving  Raulavor^ 

a700  Waft  Oliva  Avanaa 

Dagwaad  Raa4,  Faunlain  City  j 

^  NiW  YORK  IS 

DALLAS  a 

■URSANK 

KNOXVILLI  ! 
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0  Use  Elearo  Custom  Processed  Varnished  Insulation  to 
INCREASE  LIFE  EXPECTANCY  and  to  insure  the  safe, 
successful  operation  of  ilectrical  equipment. 

Seleaing  dependable  insulation  ne^  not  present  any 
problem  to  design,  insulation  and  maintenance  engineers 
if  they  specify  ELECTRO.  Our  method  of  processing 
produces  varnished  insulation  with  the  ESSENTIAL 
SAFETY  FACTORS. 


You  may  buy  with  confidence 
when  you  buy  these 

ELECTRO 


TECHNICAL  PRODUCTS 


j 


Silicone  Varnished 
Fiberglas* 
Quin-Glas  Hi-Tem* 
perature  Insulation 
Varnished  Fiberglas* 
Cloth 

Electro  “300” 
Combination  Slot 
Insulation 


Treated  Asbestos 
Cloth  &  Paper 
Flexible  Varnished 
Cambric  Tape 
Varnished  Condenser 
Paper 

Varnished  Silk 
and  Rayon 

Cable  Wrapping  T  apes 


We  invite  you  to  use  our  Special  Service  facilities  if  you  need 
varnished  insulation  to  meet  specific  requirements.  Write 
or  phone  Department  E>1  for  technical  data  and  samples. 

ELECTRO-TECHNICAL  PRODUCTS 

DIVISION  OF  SUN  CHEAAICAl  CORPORATION 

NUniY  10«  NEW  JERSEY 

*T.  M.  Ra(.  U.  S.  Pm.  OR-  bf  Owhw  Cocaiac  Pbctsb*  Cetp. 


PRODUCTION  TECHNIQUES  (centiHMd) 

determined  by  watching  the  printed 
label  on  the  can,  the  operator  re¬ 
leases  the  pedal  to  stop  the  motor 
and  lower  the  iron,  then  takes  out 
the  soldered  unit  and  immerses  it 
base-down  in  a  pan  of  alcohol  along¬ 
side  for  cooling. 

A  hole  in  the  cover  of  the  can  is 
.sealed  later,  after  controlled  Ipw 
baking  to  get  moisture  out  of  the 
inside  of  the  can. 


Tape  Replaces  Cable  Knot 


Mathod  o<  usinq  moiklnq  top#,  wtih  eat 
Itad  tuckad  batwaan  wliaa  back  oi  tapa, 
lo  protaci  tanninali  whan  battary  cabla 
ii  puUad 


I  Instead  of  knotting  a  battery  cable 
I  on  the  inside  of  the  chassis  to  pre- 
1  vent  pull  on  terminals  of  a  three- 
[  way  portable  radio,  Emerson  puts 
'  a  piece  of  masking  tape  around  the 
;  cable  just  inside  the  chassis,  then 
j  loops  one  of  the  leads  between  the 
■  cable  wires  just  back  of  the  tape. 

This  locks  the  cable  in  the  set.  The 
:  technique  works  only  when  two  or 
'  more  wires  go  through  the  same 
I  hole;  on  single  antenna  lead-in 
;  wires,  knots  are  still  used. 


ElectroEle  Spacing  Checker 

iNTERELFxrTRODE  capacitances  of  the 
two  sections  of  a  6J6  twin-triode 
tube  are  measured  and  matched  in 
a  special  two-unit  capacitance 
bridge  at  the  RCA  Tube  Depart¬ 
ment’s  Harrison,  N.  J.,  plant.  After 
as.sembly  of  the  electrodes  but  prior 
to  .sealing  and  exhaust,  the  elec¬ 
trode  structure  is  plugged  into  the 
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PRODUCTION  EXHAUSTING  TO  VACUUM  5x10* 
WITH  ALL-METAL  LITTON  OIL  VAPOR  PUMPS 


DISIMill  AN»  MANUfAaUlltS  aft 

Glottworkii^  lotK««  ond  AccMOOfkt* 
V*f«icol  S«olin9Moch*nM«iiirn«pf  qvip* 
m«nt.  fr«ci  lion  Spotwoldon,  Oil  Vopor 
Vocwwm  ^wmpi,  Gioii  toking  Ovoni, 
Vocuwm  Tubot  ond  Tub*  Cempononti, 
Mognotroni,  Hipb  Vocoum  Molwbo  Oil* 
MicrowovM  fqutpmont. 


Prices,  delivery  in/ormalJon  on  requent. 


LITTON  INDUSTRIES 

1477  SAN  CARLOS,  CALIFORNIA,  U.  S.  A. 


LITTON  INDUSTRIES  NEWS 


MOLECUULR  LUBRICANT  FOR  USE 
WITH  MODEL  PB  VAPOR  PUMPS 

Litton  MolecuiMr  Lubricant  **C”  (Molube 
**C*')  It  a  highly  refined  petroleum  product 
with  a  narrow  boiling  range.  It  hat  a  vapor 
pretaure  of  approximately  10-^  mm.  Hg.  at 
room  temperature.  In  the  pretence  of  ionixa- 
tion,  it  will  give  an  indicated  pretaure  of 
10  *  mm.  Hg.  It  it  detigned  for  use  in  Litton 
Oil  Vapor  Vacuum  Pumpt  and  with  anti* 
friction  bearingt  operating  within  djmamic 
vacuum  tyttemt. 


In  applications  ranging  from  laboratory  research  to  high  vacuum  under  production 
conditions,  Litton  Model  PB  Vacuum  Pumps  are  meeting  today’s  requirements  for 
higher  vacuum  more  swiftly  obtained. 


Precision-built  Litton  pumps  are  of 
all-steel  construction  to  eliminate  glass 
breakage,  avoid  loss  of  engineering  and 
production  time  and  lengthen  pump 
life.  Each  unit  is  water-cooled  to  insure 
complete  independence  of  room  tem¬ 
perature.  Pump  heaters  are  external 
and  mount  with  a  simple  clamp  for  easy 
replacement.  The  nozzle  assemblies 
are  of  stainless  steel  of  high  chromium 
content 

For  evacuation  problems  such  as  or¬ 
ganic  distillation,  etc.,  Model  PB  Pumps 
may  be  used  without  accessories.  For 
other  problems,  a  charcoal  bafRe  system 
with  a  2-inch  side  outlet  is  provided. 
This  baffle  has  an  adapting  ring  and  col¬ 
lar  which  can  be  soldered  to  2-inch  tub¬ 
ing  to  form  a  manifold,  or  through  a 
metal-glass  seal  to  a  glass  manifold. 
Baffle  systems  are  water-cooled,  and 
contain  a  charcoal  cell  with  a  built-in 
heater  and  lead  terminal.  Heating  volt¬ 
age  required  is  18  volts. 

An  additional  accessory  is  a  high-vac- 
uum  valve  which  attaches  to  the  char¬ 
coal  baffle  unit  This  valve  is  available 
with  its  own  side  outlet.  It  is  sufficiently 
tight  so  that  a  manifold  may  be  let  down 
to  atmosphere— and  a  new  tube  sealed 
on  and  roughed  out  by  auxiliary  pump 
—  while  the  Litton  vapor  pump  is  still 
operating.  This  can  materially  increase 
production  speed  by  eliminating  out- 
gassing  of  baffles  each  time  the  system 
is  opened  to  atmosphere. 

Boiler,  charcoal  baffles  and  high-vac¬ 
uum  valves  are  easily  demountable  for 
cleaning.  Units  of  the  pumps  are  avail¬ 
able  individually  so  combinations  may 
be  selected  appropriate  to  the  research 
or  production  problem. 


SpecHkotions 

Ultimate  Vacuum  under  tallowing  condi- 
tiona: 

1.  Pump  and  water  baffle  only,  1  x  10  ** 
mm.  of  Mercury  (ion  gauge  indication). 

2.  Pump,  water  and  charcoal  baffles,  5  x 
10  ”  mm.  of  Mercury. 

3.  Pump,  water,  charcoal  baffles  and  valve, 

5  X  10  ^  mm.  of  Mercury, 

Speed  ( measured  at  10  •'  mm.  at  Mercury) 

1.  Pump  only,  at  connecting  inlet,  280 
liters. 

2.  Pump  and  water  baffle  at  inlet,  200 
liters. 

3.  Pump,  water  and  charcoal  baffles, 
straight  through  type,  at  inlet,  75-100 
liters. 

4.  Pump,  water  and  charcoal  baffles, 
and  valves,  straight  through  type,  50-* 
75  liters. 

High  vacuum  inlet,  top— 3^*"  ID.,  3V'2'* 
OD. 

High  vacuum  inlet,  side  —  2”  ID.,  2  Vs'  OD„ 
Forepump  outlet—  1"  copper  tubing. 

Height  of  pump  only  —  18Va'. 

Height  of  pumps  complete  with  baffles  and . 
valve  —  30'. 

Width,  max.  width  at  high  vacuum  outlet! 
-7  Vs'.  ' 

Construction  —  pump  stainless  steel.  Aux¬ 
iliaries  —  steel,  tin  clad. 

Weight  of  pump  only,  with  mounting  | 
brackets— 16 pounds.  ] 

Weight  completely  assembled  —  33  pounds.  1 
Cooling— water.  ! 

Amount  of  oil  —  6  ounces.  I 

Recommended  oil  —  pi  1 

Litton  Molecular  L  H'Ljk  I  ■ 

Lubricant,  Type  tT 

“C,”  375  watts.  » 

Silicone  Pumping  1  [_ 

Fluids,  DC702, 400  'f  Jjfcd'nry  P 

Silicone  Pumping  P 

Fluids,  DC703, 425  “  t 

watts.  i|  i  B 

Boiler  heaters—  '^j 

Voltage  available,  w  | 

230,  208  and  115  j  _  I 

volts;  power,  375  t 

watts.  '  „  j  I 

Charcoal  battle  I  I  j 

/leater— Voltage,  18  i  !  ,  , 

volts  AC;  power,  75  i  ' 

watts.  i-i — - L. 
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SPECIFICATIONS 


MODEL  NUMBER . BF  94  DDL-2 

CAPACITY..250  CFM  at  .5"  Static  Pressure  NAFM 
330-CFM  at  .0"  Static  Pressure 

MOTOR  (Self  Cooling — Completely  Enclosed) 

>/4  H.P.,  Capacitor  Induction, 

120  Volts,  Sin^e  Phase,  AC, 

60  Cycles,  3200  RPM, 

Clockwise  or  Counter  Clockwise. 

MOUNTING . Rigid  Base 

OVERALL 

DIMENSIONS  . 7  27/32”  x  8  3/8”  x  10  1/8” 


PRODUCTION  TECHNIQUES  (continued) 


Bendlnq  qrid  nupport  with  tweatarn  to 
aqualiia  intaralactroda  copacltancai  oi 
616  trioda  aactionn  as  maasurad  by  dual 
copacitonca  bridqa.  Baiora  aach  tast. 
tuba  structura  is  hald  in  pipa  at  lait  and 
lint  or  dirt  is  blown  out  by  air  blast 
irom  coppar  tubinq,  controllad  by  ioot- 
oparatad  aalva 

:  -socket  of  the  test  fixture  in  front 
of  the  capacitance  bridge,  and  the 
grid-cathode  capacitance  is  noted 
for  each  section. 

For  an  acceptable  tube,  both 
I  values  must  be  within  a  predeter- 
I  mined  tolerance  range.  When  the 
1  spacing  is  only  slightly  outside  the 
acceptable  range,  the  operator  can 
often  bend  the  electrode  supports 
with  tweezers  to  make  the  necessary 
correction.  ; 


I  Tape  Blocks  Use  of 
Wrong  Television  Paris 

When  two  types  of  yoke  as.semblies 
I  are  used  alternately  on  a  television 
;  receiver  as.sembly  line  in  Du  Mont’s 
;  East  Paterson,  N.  J.  plant,  dolly 


Solving  special  problems 
- is  routine  at  E  A  D - 

If  your  problem  involves  rotating  electrical 
equipment,  bring  it  to  E  A  D.  Our  completely 
stalled  organization  will  modify  one  of  our 
standard  units  or  design  and  produce  a  special 
unit  to  meet  your  most  exacting  requirements. 


EASTERN  AIR  DEVICES. INC. 

SaS  DEAN  STREET,  BROOKLYN  17,  NEW  YORK 


Um  oi  maiklnq  tap.  to  minimli. 
chancs  oi  qetllnq  wronq  typ.  oi  d.ilM- 
lion  yok.  onlo  l.leTliion  rK.I.w  aiMDi' 
bly  lino 
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STANDARD  PiB  RELAYS 
AVAILABLE  AT  TOUR  ELEC¬ 
TRONIC  PARTS  DISTRIBUTOR 


PRODUCTION  TECHNIQUES 


(continued) 


raclu  containing  the  unwanted  type 
of  yoke  are  criss-crossed  with  mask¬ 
ing  tape  as  an  eye-catching  indica¬ 
tion  that  the  parts  are  not  to  be 
used.  The  tape  technique  makes 
it  unnece.ssary  to  return  the  parts 
to  the  .stockroom  and  bring  them 
back  out  the  next  day. 


Cabim*!  Tip-Ups 

As  TELEVISION  sets  get  bigger  and 
bulkier,  efficient  work  on  the  inside 
and  bottom  of  the  cabinet  becomes 
more  and  more  of  a  problem  to 
production  men.  Many  different  fix¬ 
tures  and  props  have  been  devised 
to  prevent  scratching  the  cabinet 
finish  when  tipping  the  cabinet  for 
installation  of  the  face  plate  and 
chassis  bolts  and  for  .sealing  the 
shipping  carton. 


Potter  &  Brumfield’s  V 

LATCHING  RELAY 


Small,  light-weight  LK  measures  long  by 

wide  by  high.  Mountmg  is  by  two  holes  on 

1  H*  centers. 


MEETS 
10  G 
SPECS 


With  2  watts  of  coil  power  a  minimum  of  35  grams  of 
contact  pressure  is  obtained  which  precludes  contact 
bounce  and  latch  oction  at  10  G. 


Supplied  in  any  contact  combination  up  to  4  pole  double 
throw.  Contacts  are  diameter  fine  silver,  rated  at  6 
amperes.  Also  available  with  silver  cadmium  oxide, 
roted  at  10  amperes.  Coils  rondom  wound  on  molded 
bakelite  bobbins  with  breakdown  of  500  V.  RMS. 


Padded  bench  at  CBS-Columbia.  Safety- 
glatt  plate  being  initalled  here  woe 
first  cleaned  with  special  lintless  indus¬ 
trial  absorbent  tissues 


AVAILAIIE  OPEN  OR  HERMETICALLY  SEALED 


LK  assembly  can  be  hermetically  sealed  in  deep 
drawn  steel  can  and  fitted  with  all  glass  solder  term¬ 
inal  header.  Hermetically  sealed  version  measures 
3VW*  long  by  1*/^*  wide  by  2*/W*  high.  Mounting 
by  3  studs  •/b"  by  H*  long. 


Covering  the  top  of  the  bench 
with  a  large  sheet  of  sponge  rub¬ 
ber  and  tacking  the  rubber  also 
over  the  front  edge  of  a  shelf  gives 
cabinet  protection  while  installing 
the  glass  face  plate  in  a  table-model 
tv  set  at  the  CBS-Columbia  plant 
in  Brooklyn,  N.  Y.  This  setup  is 
for  small  or  special  production  runs, 
hence  no  conveyor  line  is  employed. 
Corrugated  cardboard  on  the  wall 
at  the  back  of  the  bench  gives 
added  protection  when  the  set  is 
tipped  so  its  top  rests  against  the 
shelf. 

On  production  lines  in  the  same 
CBS-Columbia  plant,  a  hinged 


^  Poittr  a  Brumfield  offen  a  wide  ••lection  of 
Bfondord  and  tpaciol  ruloyt  for  mthstriol  ond  mitifory 
oppllcofient — oloctronic*  tontHivo,  powor,  minio- 
furo,  toUphono,  shock  proof,  motor  storting,  otc. 
Somplos,  rocommondotions  and  quotations 
promptly  forwordod  on  roquost. 


r  Export:  13  E.  40th  St.,  N.Ye 

OFFICES  IN  PRINCIPAL  CITIES 
IMHI  IN  CANADA; 

2273  Donforth  Avww*,  Toronto 
1  32  Hostings  Streot,  Voncouvor 
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THE  TRANSISTOR 


FIRST  TRANSISTORS  were  of  this  point  ron- 
tart  type  (picture  three  times  life  size). 
Current  is  amplified  as  it  flows  lietween 
wires  throufth  a  wafer  of  fiermanium 
metal.  These  transistors  are  now  heinn 
made  at  the  Allentown  plant  of  Western 
Electric,  manufacturing  unit  of  the  Bell 
System.  They  will  be  used  in  a  new  selec¬ 
tor  which  finds  the  liest  routes  for  calls  in 
Long  Distance  dialing. 


ASSEMBLY  PROBLEMS,  such  as  fixing  hair- 
thin  wires  to  barely  visible  germanium 
wafers,  have  l>een  solved  through  new 
tools  and  mechanized  techniques.  Fin¬ 
ished  transistors  withstand  great  vibra¬ 
tion  and  shock.  Engineers  see  many 
opportunities  for  these  rugged  devices  in 
national  defense. 


NEW  JUNCTION  TRANSISTORS,  still  experi¬ 
mental,  also  use  germanium  but  have  no 
point  contacts.  Current  is  amplified  as 
it  flows  through  germanium  “sandwich'’ 
—an  electron-poor  layer  of  the  metal  be¬ 
tween  two  electron-rich  ends.  This  new 
transistor  runs  on  as  little  as  one-millionlh 
of  the  power  of  small  vacuum  tubes. 


J  1 

V  ^ 

r: 

k  * 

V  ^ 

V  X 

MOIST  PAPER  AND  COIN  generate  enough 
current  to  drive  audio  oscillator  using 
junction  transistors.  Half  as  big  as  a 
penny  matchbox,  an  experimental  two- 
stage  transistor  amplifier  does  the  work 
of  miniature-tube  amplifiers  ten  times 
larger. 


MUCH  HAD  TO  BE  LEARNED,  especially 
about  the  surface  of  germanium  and  the 
effect  of  one  part  in  a  million  of  alloy¬ 
ing  materials.  Transistors  promise  many 
uses— as  amplifiers,  oscillators,  modula¬ 
tors  . . .  for  Loral  and  Long  Distance  ‘ 
t  switching  ...  to  count  electrical  pulses. 

\ 

» 

A  ' 

I  I  tiny  amplifying  device  || 

first  announced  by  Bell  Telephone 
I-alntratories  in  1948  is 
alxtut  to  appear  as  a  versatile 
element  in  telephony.  | 

Each  step  in  the  work  on  I 

the  transistor  .  .  .  from  original  { 

theory  to  initial  production  i 

technique  .  .  .  has  Iteen  carried  | 

on  within  the  Laboratories.  ^ 

Thtis,  Bell  scientists 
demonstrate  again  how  their 
skills  in  many  fields,  from 
theoretical  physics  to  production 
engineering,  help  improve 
telephone  service. 


BELL  TELEPHONE  LABORATORIES 


Improving  telephone  service  for  America  provides 
careers  for  creative  men  in  scientific  and  technical  fields. 
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C.  K.  WILLIAMS  A  CO. 

lotton.  Pa.  •  Cast  St.  Louis,  III.  •  Imory  villo.  Col. 


«  M  i  t  t  U 

ferrites 

You'll  be  well  repaid  by  getting  the  facts 
on  a  special  group  of  Pure  Ferric  Oxides, 
developed  by  Williams  especially  for  use  in 
the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze  better  than  99% 

Fe  O They  contain  a  minimum  of  impurities. 

They  are  available  in  a  broad  range  of  particle 
sizes  and  shapes.  Among  them,  we’re  certain 
you'll  find  one  that’s  "just  right’’  for  your  require¬ 
ments.  The  proper  application  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements.  We’ll 
gladly  send  samples  for  test.  Chances  are  good 
that  our  Ferric  Oxide  "Know  How”  can  save 
you  considerable  time  and  money.  Address  ' 
Dept.  25,  C.  K.  Williams  &  Co.,  Easton,  Pa. 


Hinged  backreit  used  at  CBS-Columbia 
ii  padded  with  tlript  ol  sponge  rubber 
fastened  with  electrical  insulating  tape. 

backrest  is  mounted  opposite  the 
operator  on  a  bench-type  line  down 
which  table-model  cabinets  roll  on 
ball-bearing  pallets,  with  the  chas¬ 
sis  inside  but  not  bolted.  An  as¬ 
sistant  on  the  other  side  of  the 
line  centers  the  chassis  in  the  cabi¬ 
net  by  eye,  brings  the  hinged  back¬ 
rest  up  against  the  back  of  the 
set,  then  pulls  cabinet  and  rest 
down  together  almost  to  a  horizon¬ 
tal  position,  for  ease  of  installing 
bolts  with  a  compressed-air  wrench. 
The  first  operator  then  pulls  the 


Small  .action  ol  banch  U  pivotad  and 
cut  out  In  cabinat  tip-up  arrangamant 
UMd  by  EmarMn 


COLO 


NTS 


P.  S.  We  also  produce  IRN  Magnetic  Iron  powders 
for  the  Electronic  Core  Industry,  the  Magnetic  Tope 
Recording  Industry  and  others.  Write  for  complete 
technical  information. 


I 


Md  DEVELOP  DEW  PRODUCIS 

at  the  sign  of  the  orange  disc 


The  performance  testing  of  fuels 
and  lubricants  —  for  maintaining 
the  quality  of  existing  products  as 
well  as  for  developing  new  prod 
ucts  —  is  an  important  function 
of  Gulf  Research  ...  In  their  a 
ation  engine  test  cell,  shown  be¬ 
low,  our  Chrono-Tachometer  is 
a  vital  part  of  the  elaborate 
instrumentation  needed  to 
control  the  test  condi¬ 
tions  and  record  the 
data  required  for  com 
parative  purposes. 


"•  ?  f  ?  • '  i  j ; 


PART  OF 
THE  PICTURE 


sTRNDRRD 


Since  1884 
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THE  STANDARD  ELECTRIC  TIME  COMPANY 

97  Logan  Street  •  Springfield  2,  Massachusetts 


PtECIIION  TIMERS 


»  eHROHO-TACHOMETERS  • 
PIPELINE  NETWORK  ANALTZERI 
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Aircraft 

Valves 

for 

PEAK 

PERFORMANCE 


Illustrated  Is  TRANSCO’S  Model  2520-2  Motor- 
Actuated  Shut-off  Valve  —  one  of  many  types 
and  designs  available  for  aircraft  application. 

itusntmco  Vah  OS  incorporate  flight-proven, 
time-tested  features  which  have  been  pioneered  and 
perfected  through  years  of  specialized  experience 
in  the  manufacture  of  aircraft  valves.  These  features, 
combined  with  extremely  compact,  lightweight 
construction,  contribute  to  their  superior 
operating  performance. 

mUMMSCO  are  thoroughly  experienced 

in  aircraft  valve  design  and  application  and  stand 
ready  to  assist  you  on  any  xah  e  design,  installation, 
servicing  or  replacement  problems.  TR.^N'SCO  valves 
prov  ide  leakproof  closure,  smoothness  of  operation, 
easy  installation,  better  performance,  lower 
maintenance  and  longer  life.  These  are  the  benefits  you 
get  by  linking  the  economics  of  proven  design 
^  to  your  specific  requirements. 

XScnd  us  your  requirements  and  problems  for 
recommendation  and  solution. 
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Method  oi  tlppinq  console  on  Admiral's 
tv  line 

.set  back  unto  its  pallet  and  rolls 
it  down  the  line  to  the  next  work 
position.  For  one-man  operation, 
a  mirror  is  mounted  on  the  other 
side  of  the  line  so  the  wrench  op¬ 
erator  can  do  the  cha.s.sis  centering 
him.self. 

A  more  elaborate  tip-up  for  cab¬ 
inets  on  ball-bearing  pallets  is  u.sed 
by  Emerson  Radio  &  Phonograph 
Co.  in  their  Jersey  City  plant.  A 
padded  backrest  is  rigidly  attached 
to  a  section  of  bench  that  is  cut 
out  and  pivoted  on  a  shaft  running 
down  the  center  of  the  bench.  Cab¬ 
inet,  pallet  and  bench  section  are 
then  tipped  back  as  a  unit  for  in¬ 
sertion  of  chassis  mounting  bolts 
through  large  holes  in  the  pallet. 

A  large  felt-padded  backrest  po¬ 
sitioned  at  about  60  degrees  above 
horizontal  is  used  in  Admiral’s  Chi¬ 
cago  plant  for  work  on  console  tv 
sets.  These  come  down  a  roller 
conveyor  with  their  shipping-car- 
ton  pallets  already  attached.  Cabi¬ 
net  and  pallet  are  tipped  back  off 
the  conveyor  together  for  Insert- 


Roller  on  timple  wood  frame  lacUltotei 
tlppinq  over  coniolet  in  cartoni  at 
Emereon  plant 


...that’s  why 
Wagner  Engineers 

^ecify  SANGAMO 

ACMOTOR  STARTING 
ELECTROLYTIC 


kiwloting 


Wagner  Capacitor-Start  Motors  are  well-known  for  years  of 
depiendable  service  in  applications  where  starting  loads  are  heavy. 
Wagner  uses  Sangamo  Motor  Starting  Electrolytic  Capacitors  as 
standard  equipment  for  capacitor-start  motors. 

These  electrolytics  are  universal  units  for  use  in  standard  motors 
driving  equipment  such  as  refrigerators,  oil  humers,  washing 
machines,  motor  driven  tools  and  other  similar  applications. 
Sangamo  high  temperature  AC  motor  starting  capacitors  are  of  the 
dry  electrolytic,  non-polarized  type  and  are  available  with  either 
solder  lug  or  screw  type  terminals.  They  are  designed  to  give  years 
of  trouble-free  service  in  continuous  heavy  duty  applications. 

Write  for  full  information. 


SANGAMO  ELECTRIC  COMPANY 


MARION,  ILLINOIS 


SC52-S  IN  CANADAt  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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on  RADIO -  TV- RADAR 
production  lines 

American  Beauty 

ELECTRIC  SOLDERING  IRONS 


DURABLE 

DEPENDABLE 

EFFICIENT! 

Day  after  day  —  shift  after  shift  —  AMricanBeau(y 
Electric  Soldering  Irons  are  at  work  on  production 
lines  throughout  the  nation.  Faithful  performers  for 
America’s  safety  —  and  enjoyment  —  for  over  half 
a  century. 

Let  jlmerican  Oeauty  Electric  Soldering  Irons  prove  to 
YOU  their  durability  —  dependability  —  efficiency. 

For  dtcfVWv  catalat  pogM  wrR*  D«^.  S>S 


PRODUCTION  TECHNIQUES  (continued) 

ing  chassis  bolts  and  for  work  on 
the  lower  chassis. 

A  steel  roller  mounted  on  an 
easily-moved  floor  stand  is  used  in 
Emerson’s  plant  so  one  man  can 
up-end  a  heavy  console  in  its  ship¬ 
ping  carton  for  sealing  of  bottom 
flaps  after  the  carton  is  dropped 
over  the  set. 

Grid-Winding  Lathe 

Up  to  1,000  electron-tube  grids  can 
be  wound  per  hour  with  the  new 
Brimar  notch-and-swage  gridwind¬ 
ing  lathe,  developed  by  Stand¬ 
ard  Telephones  and  Cables,  Ltd., 
British  associate  of  IT&T,  and 
available  in  U.  S.  from  Interna¬ 
tional  Standard  Trading  Corp.,  67 
Broad  St.,  New  York,  N.  Y. 

Such  high  output  is  achieved  by 
winding  to  the  final  profile  on  a 
mandrel,  hot-stretching  the  strip  of 
wound  grids  to  straighten  the  sup¬ 
port  wires,  and  burning  out  the 
loose  turns  between  grids  during 
winding  instead  of  after  chopping 
into  individual  grids. 

The  operating  principle  of  the 
machine  is  shown  in  the  diagram. 
The  completed  grid  length  is  pulled 
off  the  mandrel  to  the  right,  as 
indicated  by  the  straight  arrow, 
while  the  mandrel  rotates  as  indi¬ 
cated  by  the  curved  arrow.  The 
support  wires  run  in  two  grooves 
in  the  mandrel,  the  cross-section 
of  which  normally  determines  the 
size  and  profile  of  the  grid. 

During  rotation  of  the  mandrel 
a  notch  is  cut  in  each  support  wire 
in  turn  at  the  required  pitch  by 
the  cutting  wheel.  After  this,  the 
winding  wire  is  fed  into  the  notch 
and,  during  the  next  revolution  of 


Operation  of  grid-winding  lath* 
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PRODUCTION  TECHNIQUES 


(continued) 


is  Precision 


Enlorgod 
opprQR.  5x 


METAL. .  •  Fr«*>cutting  bross 

SPECS..  •  Uniform  dopostt  of  geld  ovor  ontirt  piece, 
even  in  hollow  tip;  mointenonce  of  close 
toleronces  on  threods:  piece  by  piece  hod  to 
be  uniform,  olso  reproducible  in  botches;  no 
exposure  of  bose  metol  onywhere 


Tiese  particular  gold  plated  pieces  had  to  meet 
R.M.S.  specifications. 

We  do  a  lot  of  precision  gold  plating  as  well  as  silver 
plating.  The  barrels  and  prongs,  illustrated  above, 
provide  an  excellent  example  of  this  work  which  we 
carry  on  with  the  same  care  and  control  as  with  silver. 
We  are  in  position  to  meet  any  government  or  trade 
specification  no  matter  how  rigid. 

Our  Precision  Plating  is  based  on  years  of  experience 
and  on  very  close  and  precise  controls  during  plating. 
We  guarantee  our  work  and,  if  desired,  will  issue 
Certificates  of  Results.  Occasionally,  we  have  been 
able  to  suggest  minor  changes  in  design  to  permit 
more  precise  plating  results.  In  short,  our  work  is  a 
technical  service  rather  than  commercial. 

We  shall  be  very  glad  to  discuss  your  Precision  Plating 
requirements  and  specifications. 


SMCIAIISTS  IN  COLD  AND  OTHIR  METAL  FINISHES 

THOMASTON,  CONN. 


Utinq  maqniiyinq  glou  lo  study  grid- 
winding  action  on  Brimai  lathe.  Wire 
pauei  between  two  pieces  oi  sponge 
material  ior  iinal  cleaning  beiore  being 
wound  on  mandrel 


the  mandrel,  i.s  swaged  into  the 
support  by  the  action  of  the  swag¬ 
ing  wheel.  The  lateral  motion  of 
the  strip  is  obtained  from  a  lead 
screw  that  also  controls  the  wind¬ 
ing  pitch.  The  grids  are  wound 
in  lengths  of  approximately  12 
inches  and  subsequently  cut  into 
individual  grids. 

The  cutting  head  is  mounted  on 
a  vertical  slide  controlled  by  a  cam 
also  driven  by  the  leadscrew,  so 
that  the  head  is  retracted  to  re¬ 
duce  or  entirely  eliminate  the 
notches  on  the  grid  legs  in  be¬ 
tween  grids.  The  cutting  wheel 
holder  can  be  adjusted  to  the  cor¬ 
rect  helix  angle  to  avoid  drag. 

The  draw  bar  that  imparts  hori¬ 
zontal  motion  to  the  grid  strip  car¬ 
ries  at  one  end  an  electrically  in¬ 
sulated  hot-stretch  head  and  clip, 
and  at  the  other  end  the  half-nuts 
that  go  around  the  feed  screw.  At 
'  the  end  of  a  12-inch  run  of  grids, 

!  the  clip  closes  over  the  ends  of  the 
supports  and  tensions  them  while 
direct  current  passes  through  the 
strips.  Duration  of  heating  is 
automatically  controlled  by  an  elec¬ 
tronic  timing  circuit.  Micro-adju.st- 
able  foot-operated  blades  then  cut 
off  the  strip  of  wound  grids  a( 
precisely  the  correct  point  for  ac¬ 
curacy  of  subsequent  cutting  into 
i  individual  grids.  The  half-nuts  on 
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Latest  in  a  long  line  of  transformer  core  advance¬ 
ments,  ribbed  design  gives  additional  stability  to  the 
inherent  high  level  of  Hipersil*^  Core  performance. 

Because  this  improvement  adds  to  the  mechanical 
strength  of  the  core,  it  minimizes  the  possibility  of 
springing  the  sections,  thus  keeps  the  matching  etched 
core  surfaces  in  intimate  contact.  This  assures  the  best 
in  a  low-reluctance,  low-loss  butt  joint.  Ribbed  cores 


with  lowest  losses  in  a  wide  range  of  sizes,  for  all  ' 

frequencies  (1  through  12  mil  cores).  Greater  flux-  - 

carrying  capacity,  increased  mechanical  strength  help  | 
make  them  the  best  core  on  the  market.  For  specific 
information  on  how  to  apply  them  to  your  product, 
write  Westinghouse  Electric  Corporation,  P.  O.  Box 
868,  Pittsburgh  30,  Pennsylvania.  j.70629 


NEW  RIIBED  DESIGN 

sbbilizK  COR  peiiiRiaict! 


have  the  same  sizes  and  tolerances  as  superseded 
non-ribbed  cores. 

You  can  cut  size,  weight  and  assembly  costs  in  all 
types  of  electrical  and  electronic  transformers  with 
Hipersil  Cores.  They  combine  highest  permeability 
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PRODUCTION  TECHNIQUES  (continued) 

the  feed  screw  then  open  and  the 
drawbar  slides  back  to  its  starting 
position  in  one  continuous  motion. 

The  loose  unstaked  turns  between 
individual  grids  on  the  stick  are 
burned  out  by  two  chisel-shaped 
electrodes  fed  with  a  d-c  voltage. 
The  electrodes  are  cam-operated 
and  micro-adjusted  to  come  in  and 
start  burning  at  exactly  the  cor¬ 
rect  turn.  This  burning  operation 
eases  the  trimming  needed  to  re¬ 
move  loose  turns  after  chopping 
up  the  stick.  When  the  final  pro¬ 
file  is  wound,  the  only  additional 
operation  needed  after  chopping  is 
degassing  to  remove  the  oxide  film 
formed  by  the  hot-stretch  operation. 


^  9  ^  In  2  s  lO'R  twond  li^hl  travels  just  about  6  metres.  At  something  less  than 
that  you  can  take  a  frfiotograph  with  a  Mullard  inia|;e  converter  tube. 
Theee  new  devicee  are  the  world's  fastest  electronic  camera  shutters.  Pulsed 
to  eiposures  in  the  mder  of  1/100  microsecond  they  out-perform  Kerr  cells  by  a 
factor  of  ten,  and  the  best  availaUe  Bash  tubes  by  more  than  fifty. 

In  continuous  stroboscopic  operation  their  flat,  metal-backed  screens  produce 
rock-steady  pictures  at  a  rate  of  20.000  per  second. 


Floor  Rails  Speed  Banding 
of  Shipping  Crates 

Parallel  lengths  of  2  x  4-inch 
lumber  nailed  to  the  shipping-room 
floor  permit  easy  insertion  of  band¬ 
ing  metal  strips  under  heavy  wood 
crates  for  military  electronic  equip¬ 
ment  at  Utility  Electronics,  East 
Newark,  N.  J.  The  strips  are  spaced 
enough  so  a  hand  truck  or  fork  lift 
truck  can  be  run  between  the  strips 
for  unloading  and  loading  crates. 


MAGNETIC  SHEET 
FLOATER 


PSINCIFAL  CHARACTERlSnCS  OF  MULLAKO  IMAGE  CONVERTER  TUBES 


Muimum  uiodo-cmthode 

▼oluge  ....  . 

Lineu  n1.9mfic.tion  of  imog. 

SerMn  diam.t.r  . 

Screen  reMlution  . 


These  tubes  me  evsiisble  with  vmious  screen  msterUls  mul  photocsthodm. 


Punching  of  steal  angle  braces  lor  20- 
inch  picture  tuba  supports  is  speeded  up 
by  use  ol  a  Verson  Sheet  Floater  to 
keep  the  lop  sheet  oi  the  unpunchad 
stack  at  least  one  iingar-thickness  above 
the  others,  at  the  CBS-Columbia  plant 
in  Brooklyn.  Five  horseshoe  pannanani 
magnets  behind  o  smooih  steel  plate  do 
the  trick 


For  complete  details  of  these  uid  other  avulidilc  image  eonrerters  write  tot 
In  U.S.A. — Intematianal  Electronics  Corp, 

137  Hudson  St,  New  York,  13,  N.Y. 

ELSEWHERE— The  local  Mullard  RepreKntatire. 
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RELAYS 


off«r  designers 
wide  range  of  relays 
and  enclosures 


Long  established  as  leaders  in  the  design 
and  manufacture  of  superior  relays  for 
all  types  of  industrial  use,  C.  P.  Clare  & 
Co.  are  pioneers  in  the  development  of  a 
method  of  hermetic  sealing  which  insures 
their  long-life  protection  against  unfavor¬ 
able  atmospheric  and  environmental  con¬ 
ditions. 

Hermetic  sealing,  as  practiced  by  Clare, 
injects  an  ideal  atmosphere  of  dry  inert 
gas  and  seals  it  in  to  provide  permanent 
immunity  from  the  natural  enemies  of 
relays — moisture,  pressure  and  density 
changes,  salt,  corrosive  fumes,  dust  and 
fungi. 


Fifty  and  more  different  series  of  Clare 
hermetically  sealed  relays  are  now  avail¬ 
able  to  relay  users,  ^’ithin  each  series 
innumerable  variations  of  coil  and  con¬ 
tact  specifications  are  possible. 

For  a  full  treatment  of  the  subject  of 
hermetic  sealing — the  Qare  way — as  well 
as  a  description  of  many  types  of  Clare 
hermetically  sealed  relays,  write  for  Clare 
Sales  Engineering  Bulletin  No.  114. 

Address  C.  P.  Clare  &  Co.,  4719  West 
Sunnyside  Avenue,  Chicago  30,  Illinois. 
In  Canada:  Canadian  Line  Materials  Ltd., 
Toronto  13. 


Flnf  in  fkn  Ind vitriol  Fiold.^ 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 


Electrons  At  Work 


Tubes  For  Industrial  and  Conununications  Applications  Are 
Featured  . .  .  Information  on  Nuclear  Instruments  Is  Included  .  . . 
Manufacturer  Catalog  Reviews  Reach  New  High  (see  p  282) 


Production  Techniques.  .214 

Plants  and  People . 304 

New  Books  . 314 


filtering  for  tv  receiver.s.  Style  412 
is  rated  at  20  kv  and  style  414  at 
10  kv.  The  case  insulation  is  of 
low-loss,  molded  thermosetting  plas¬ 
tic.  Ring  convolutions  are  molded 
into  the  surface  of  the  20-kv  capac¬ 
itor  to  prevent  surface  leakages 
that  are  caused  by  ordinary  han¬ 
dling  and  a  con.sequent  deposit  of 
conductive  materials.  The  con¬ 
voluted  design  increa.ses  the  effec¬ 
tive  surface  creepage  path  by  more 
than  14  percent. 


Backtalk 


Signal  Splitter 

J.  L.  A.  McLaughlin,  P.O.  Box 
529,  La  Jolla,  Calif.  Type  McL-10- 
V'BX  signal  splitter,  for  use  with 
communications  receivers  subject  to 
adjacent  channel  and  in-channel 
jamming,  is  essentially  a  selectable 
single-sideband  converter  that  re¬ 
jects  the  side  frequencies  con¬ 
taining  the  unw'anted  carrier.  It 
features  low  r-f  intermodulation 
distortion  and  variable  bandwidth. 
Up  to  seven  .selectivity  switch  posi¬ 
tions  in  either  sideband  provide  a 
total  of  fourteen  useful  single¬ 
sideband  widths  of  from  100  cps 
out  to  10,000  cps  for  reception  of 
c-w  to  broadcast  quality  a-m  trans¬ 
missions  through  jamming.  The 
device  will  separate  two  carriers  on 
the  same  a.ssigned  frequency  and 
attenuate  the  unwanted  one  60  db 
when  the  frequency  difference  is 
only  0.005  percent  at  carrier  fre¬ 
quencies  of  15  me  or  more. 


UHF  Power  Tetrode 

Radio  Corp.  of  America,  Harrison, 
N.  J.,  has  announced  a  new  1-kw 
power  tetrode,  with  ceramic-metal 
seals,  for  use  in  uhf  tv  transmit¬ 
ters.  Designated  as  the  6181,  the 
forced-air-cooled  tube  can  be  op¬ 
erated  with  full  plate  voltage  and 
plate  input  at  frequencies  as  high 
as  900  me,  and  is  capable  of  deliv¬ 
ering  a  synchronizing-level  power 
output  of  1,200  w  in  broad-band 
tv  service.  Featured  in  the  design 
is  a  coaxial  electrode  structure  pro¬ 
viding  low-inductance,  large-area, 
r-f  electrode  terminals  insulated 
from  each  other  by  low-loss  ceramic 
bushings. 


Clipper  Diode 

Lewis  &  Kaufman,  Inc.,  Los  Gatos 
1,  Calif.  The  type  719A  clipper 
diode  is  designed  for  h-v  pulse 
applications.  It  is  recommended 
for  use  in  pulse  generators  where 
the  pul.se-repetition  rate  is  2,000 
pps  or  less  and  peak  forward  cur¬ 
rent  is  10  amperes.  Peak  inverse 
rating  is  25,000  v.  Conservatively 
rated  at  75  watts,  the  tube  incorpo¬ 
rates  a  new  black-body  heat-dis¬ 
sipating  anode  surface  termed 
Sintercote.  The  heater  draws  7 
amperes  at  7  volts.  Maximum 
height  of  the  tube  is  5i  in.  and 
maximum  diameter  is  2  9/16  in.  It 
fits  a  standard  No.  234  socket. 


Unit  Crystal  Oscillator 

General  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass. 
Standard  frequency  harmonics  of 
1  me,  100  kc  and  10  kc,  with  output 
frequencies  as  high  as  1,000  me,  are 
available  from  the  type  1213-A  unit 
crystal  oscillator.  Short  period 


TV  Bypass  Capacitors 

Erie  Resistor  Corp.,  Erie,  Pa.,  is 
offering  two  new  Ceramicon  bypa.ss 
capacitors  designed  primarily  to 
supply  high-voltage  power  supply 
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HEIGHT 


OA2 

OB2 

CK1017 

CK1022 


CK1038 

CK1039 

CK5651' 


CK5783 


CK5787 

CK5962 

CK6213 
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the  requirements  of  safety,  instan- 
taneous  indication,  direct  reading 
in  megohms,  ability  to  discriminate 
between  complete  insulation 
breakdown  and  leakage  through 
insulation,  and  portability  and  com- 
pactness.  In  case  the  operator 
should  get  across  the  test  leads,  the 
dead  short  circuit  is  limited  to  a 
maximum  of  100  fia,  or  0.1  ma. 

The  indicator  is  a  direct-reading  o  i.  -y  • 
d-c  microammeter,  is  calibrated  di-  »yilcliro  i^rou 
rectly  in  megohms  and  will  measure  Ultrasonic  Corp, 
insulation  resistance  up  to  1,000  Cambridge,  Mass, 
megohms.  The  circuit  consists  of  the  model  UlOO  Sj 
a  small  Sola  constant  voltage  trans-  strument  designed 
former,  a  step-up  transformer  and  chros  of  all  types 
a  rectifier-capacitor  network  that  valuable  test  devi 
delivers  a  steady  filtered  voltage  of  manufacturing  pi 
1,500  V  d-c.  engineering  use. 


Receiving  Tube 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  the  6BK5  re¬ 
ceiving  tube  which  may  lead  to  a 
considerable  reduction  in  tv  re¬ 
ceiver  manufacturing  costs.  Use  of 
the  new  tube  in  conjunction  with 
the  6BN6  in  the  sound  circuit  of  tv 
receivers  will  result  in  the  elimina¬ 
tion  of  two  additional  tubes,  asso¬ 
ciated  components  and  several  as¬ 
sembly  operations.  The  6BK5  is  a 
power  output  pentode,  while  the 
6BN6  is  a  combination  limiter  and 
discriminator.  Used  together  they 
eliminate  use  of  a  first  audio  ampli¬ 
fier  tube  and  a  limiter  tube.  When 
operated  with  250  v  on  the  plate  and 
screen,  the  6BK5  can  deliver  3.5  w 


Insulation  Tester 

Eastern  Specialty  Co.,  3617  N. 
8th  St.,  Philadelphia,  Pa.,  has  de¬ 
veloped  an  insulation  tester  to  meet 
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When  specifications  call  for  sealed  terminals,  check  with  E-I 
for  a  quick,  practical  solution!  For  the  E-I  engineering  staff  is 
constantly  adding  to  the  long  list  of  mass-produced,  economy 
priced  hermetically  sealed  leads  and  headers  to  keep  pace  with 
the  ever  changing  needs  of  the  electronics  industry. 


*H«rm«Hcally  Sealed 
MULTIPU 
MAMRS 


*HerieeHcaliy  Sealed 
M  TMMINAU 


FOR  EXAA1PLE— here’s  the  new 
Series  G  Plug-in  Type  Muhiple  Headers 


*Hermeticaliy  Seoted 
OCTAL  PLUO>mS 


Specially  designed  to  specification  and  now  available  as  a 
standard  series.  Another  addition  to  the  over  100  types  to  be 
had  quickly  at  economical  mass  production  cost.  The  complete 
E-I  Standard  line  is  described  fully  in  a  handy  Engineer- 
Designer  Reference  File.  Circvdt  designers,  engineers  and  pur¬ 
chasing  departments  will  find  it  helpfuL 
Call  or  write  for  it,  today! 


i^Hermetkoily  Saolod 
DID  SiALS 


*H«rmeticaily  Seaie(f. 


MANUFACTURERS  OF 

SPECIALIZED 

ELECTRONIC  EQUIPMENT 

1 

ELECTRICAL  INDUSTRIES  •  INC 

SUMMEE  AVENUE,  NEWAEK  4,  NEW  JEESEY 

s 
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The  response  time  of  a  given  relay  varies  under  different  circuit  condi* 
tions.  Consequently,  Sigma  relays  are  not  rated  as  to  speed  further  than 
to  state  the  range  of  response  times  within  which  the  relay  can  be  oper¬ 
ated.  Certain  Sigma  relays  (under  favorable  circuit  conditions)  will  open 
circuits  in  less  than  100  micro-seconds,  or  close  them  in  less  than  1000. 
Development  in  progress  has  shown  impressive  further  increases  in  speed. 

When  you  have  a  problem  requiring  a  high  speed  relay,  we  suggest  that 
you  <le8cribe  the  purpose  of  the  circuit  of  which  the  relay  is  to  be  a  part. 

We  can  then  usually  help  you  formulate  feasible  relay  requirements 
suited  to  your  purpose,  and  often  furnish  an  acceptable  sample. 

Sigma  Relays  usually  combine  with  sensitivity  to  extremely  low  input 
one  or  more  of  the  following  characteristics: 

•  POWER  GAIN  •  MEASUREMENT  •  ULTRA  HIGH  SPEED 

•  COMPITING  CHARACTERISTICS  •  SMALL  SIZE  AND  WEIGHT 

If  your  problem  includes  any  of  these  factors,  by  all  means  get  in  touch 
with  us. 

SIGMA 

SIGMA  INSTRLME.NTS,  INC. 

At  PEARL  ST..  SO.  BRAI.>TREE,  BUSTU.N  85.  MASS. 
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NEW  PRODUCTS  (coAtiHucd) 

at  7-percent  distortion.  The  Krid 
driving  voltage  required  for  full 
audio  output  is  only  5  v  peak.  Plate 
dissipation  is  9  w. 


H-V  Power  Supply 

North  American  Philips  Co.,  Inc., 
750  S.  Fulton  Ave.,  Mount  Vernon, 
N.Y.,  has  announced  a  high-voltage 
d-c  power  supply  unit  for  use  with 
c-r  and  Geiger  counter  tubes.  The 
miniaturized  unit  operates  at 
temperatures  from  —30  to  80  C 
and  can  be  adapted  for  many  appli¬ 
cations,  particularly  airborne  and 
radar  equipment.  Input  is  316  v 
d-c,  50  ma.  Output  is  18  kv  d-c,  150 
ixa  maximum.  The  a-c  ripple  aver¬ 
ages  1  percent.  The  unit  is  built 
to  withstand  21  kv  at  60-percent 
humidity.  A  Ferroxcube  core  is 
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AND  SIGMA  SENSITIVE  RELAYS 


In  certain  applications,  sensitive  relays  are  called  upon  to  respond  in¬ 
stantly  to  faint  impulses  of  varying  duration.  An  example  is  a  telegraph 
relay  which  must  pick  up  and  amplify  without  distortion  dots  and  dashes 
transmitted  at  high  speed,  and  do  so  for  hundreds  of  millions  of  operations. 
Other  examples  are  found  in  card  punching  and  sorting  business  machines. 


Gaskets  and  Packings 

Auburn  Mfg.  Co.,  300  Stack  St., 
Middletown,  Conn.,  is  now  using  the 
newest  industrial  materials  to  come 
out  of  the  laboratory  in  the  design 
and  manufacture  of  gaskets  and 
packings  for  improved  service 
under  many  different  conditions. 
The  new  materials  include  Teflon, 
Kel-F,  Neoprene,  silicon  rubber,  the 
phenolics  and  other  plastics.  The 
company  has  a  complete  design  and 
fabricating  service  on  gaskets, 
packings,  washers,  spacers,  seals, 
shims  and  bushings. 


Federal  Tciccommunieation  Laboratories,  Inc. 


Conventional 

Waveguide 

Plumbing 


New  Microstrip 


Printed  Microwave  Plumbing 


MICROSTRIP  a  new  type  of  microwave  plumbing  is  now 
available. 


MICROSTRIP  replaces  costly  bulky  waveguide  compo¬ 
nents. 


MICROSTRIP  is  small,  light,  and  inexpensive. 


MICROSTRIP  is  ideal  for  experimental  as  well  as  mass 
production  methods.  Applicable  to: 

Microwave  Links 
Communications  Systems 

^  Guided  Missiles 

Aerial  Navigation  Systems 
And  Other  Applicatiom 


*  Trademark 


For  Licensing  Information  Write 


An  Associate  of  the  International  Telephone  and  Telegraph  Corp. 
500  Washington  Avenue  Nutley  10,  New 
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WELL  BUILT  WIRES  SINCE  1899 


<r!>  WHITNEY  BLAKE  CO 


NEW  HAVEN  14,  CONNECTICUT 


used  in  the  h-v  transformer  to  ob¬ 
tain  high  efficiency  and  compact¬ 
ness.  Dimensions  of  the  power  sup¬ 
ply  unit  are  6  in.  wide,  5i  in.  high, 
and  3J  in.  deep. 


NEW  PRODUCTS 


DYNAPRENE 


TOP 


PERFORMANCE 


A  power  tool  is  no  better  than  its  power  supply  cord.  Poor 
cords  mean  lost  time  for  repair  and  replacement.  Use 
DYNAPRENE  Flexible  Cord  and  cut  to  a  minimum  costly 
delays  from  cord  failures. 

DYNAPRENE  is  an  extra  tough,  extra  flexible  cord  made 
to  stand  the  hard,  rough  usage  encountered  on  produc¬ 
tion  lines.  DYNAPRENE  is  jacketed  with  a  rugged  neo¬ 
prene  compound  designed  to  withstand  the  conditions 
so  damaging  to  rubber  covered  cords.  It  has  unusual 
^  resistance  to  abrasion  and  to  the  destructive  effects  of 
f  oils,  grease,  acids,  and  sunlight. 

DYNAPRENE  has  great  flexibility  and  it  does  not  kink! 
j  It  combines  all  the  qualities  that  mean  long-lasting,  eco- 
/  nomical  cordage. 

^  When  you  order  Flexible  Cord,  be  sure  to  specify 
Whitney  Bloke  DYNAPRENE  and  watch  your  main¬ 
tenance  costs  drop! 


Power  Supply  Unit 

Ampex  Electric  Corp.,  Redwood 
j  City,  Calif.,  has  announced  model 
!  375  precision  60-cycle  power  supply 
unit  that  provides  accurate  fre- 
:  quency  stabilization  for  operating 
laboratory  and  test  equipment.  Fre¬ 
quency  stability  is  five  parts  per 
million  per  deg  C.  It  provides  60 
watts  of  useful  power.  Input  may 
vary  from  50  to  400  cycles  and  from 
j  90  to  125  V.  Output  is  constant  at 
I  60  cycles  and  adjustable  from  0  to 
;  150  V.  The  unit  is  designed  for 
'  standard  rack  mounting. 


R-F  Coax  Switch 

Thompson  Products,  Inc.,  219G 
Clarkwood  Road,  Cleveland  3,  Ohio, 
has  developed  model  10565  light¬ 
weight  r-f  coaxial  switch  that  is 
actuated  by  a  24-28  volt  d-c  rotary 
solenoid  and  meets  rigid  military- 
performance  specifications.  At  fre¬ 
quencies  to  11,000  me  it  has  a  maxi¬ 
mum  vswr  of  1.5  db  and  less  than 
0.2  db  insertion  loss.  At  3,000  me 
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Polarad 

PRECISION 

LABORATORY 

INSTRUMENTS 


Polarad 

Sttettaniei  ^otpomUoM 


1$  MC  f»  tIAOO  MC  •  No  Klystron  modos  to  sot. 

Tho  Mods]  LSA  is  tho  result  •  Broadband  attenuators 

of  years  of  research  and  do-  supplied  from  1  to  12  KMC. 
Telopment.  It  provides  a  sim>  e  Frequency  marker  for 
pie  and  direct  means  of  rapid  measurinc  differences  0*25 
and  accurate  measurement  MC. 
and  soectral  dtoplay  of  an  rf  ,  Only  four  tuning  uniU  re- 
signal.  quired  tO  cover  entire 

Ogfsfaatffgf  Sf**" 

o  Microwave  components  use 

e  Continuous  tuning.  latest  design  non-contact- 

e  One  tuning  control.  ing  shorts  for  long  me- 

e  6  KC  resolution  at  all  fre-  chanical  life. 

quenciqs.  *  Maximum  frequency  cover- 

e  260  KC  to  26  MC  dispUy  P«'  Invested, 

at  all  frequencies.  •  6  inch  CRT  display. 

klod0l  LSA 

The  instrument  consists  of  Model  LTU-4  RF  Tuning 

the  following  units:  Unit — 16,000  to  21,000 M 

Model  LTU-1  RF  Tuning  Model  LDU-1  Spectrum 

Unit — 10  to  1000  MC.  Display  Unit. 

Model  LTU-2  RF  Tuning  Model  LPU-1  Power  Unit. 

Unit— 040  to  4600  MC.  Model  LKU-1  Klystron 

Model  LTU-3  RF  Tuning  Power  Unit. 


Meffgl  SIJ 
4  kmc  fe  12.4  kme 

Polarad’s  Broad  Band  Micro- 
wave  Attenuator  is  intended 
for  use  as  an  external  attenu¬ 
ator  in  microwave  measure¬ 
ments  with  signal  sources, 
receivers  and  for  power  meas¬ 
urements.  Its  useful  frequency 
range  is  from  4000  me  to 
12,400  me.  Model  SU  can  be 
us^  as  a  standard  calibrated 
attenuator  or  to  couple  a 
small  amount  of  energy  from 
a  high  level  source  for  circuit 
protection,  or  for  monitoring 
and  for  measurement  pur¬ 
poses  without  introducing  dis¬ 
continuities  or  to  insure  rf 
circuit  isolation. 

By  its  use  a  Polarad  Micro¬ 
wave  Signal  Source  or  a  lab¬ 
oratory  oscillator  is  converted 
into  a  signal  generator. 


Model  VT  10  CPS  «e  20  MC 

Designed  for  use  as  an  oscilloscope  deflection  ampU- 
fler  for  the  measurement  and  viewing  of  ^Isea  of 
short  duration  and  rise  time.  Excellent  for  TV,  both 
black  and  white  and  color  applications. 


Foofgrot: 

e  Continuously  variable 
attenuation. 

e  Stub  tunedt60  ohm  im¬ 
pedance. 

e  Waveguide  beyond  cut¬ 
off  attenuator. 


mission  loss  measurements, 
standing  wave  determina¬ 
tion,  etc.  Unidial  Control 
for  accuracy  and  ease  of 
operation.  Direct  reading 
(no  mode  charts  to  con¬ 
sult).  Frequency  determi¬ 
nation  accurate  to  1% 
through  use  of  present  cal¬ 
ibration  and  temperature 
compensated  klystrons. 
Five  Microwave  Signal 
Sources  are  available  to 
cover  the  frequency  range 
from  634  MC  to  11,000 
MC.  Units  ruggedly  con¬ 
structed,.  mounts  on  alu¬ 
minum  castings  to  insure 
mechanical  stability.  Kly¬ 
stron  reflector  voltage 
automatically  tracked  with 
tuning  of  the  klystron  cav¬ 
ity  to  provide  unidial  con¬ 
trol.  Signal  sources 
supplM  complete 
with  klystron. 


aMed«l  PM-L 

950  me  fe  2,040  me 

Polarad’s  Frequency  Marker,' 
Model  FM-L,  provides  accurate 
frequency  determination  to 
within  10  ke  over  the  frequency 
range  940  to  2020  me. 

The  Fr^uency  Marker  produces 
calibration  signals  at  precisely, 
determined  frequencies  and  these 
signals  may  be  displayed  and 
compared  with  an  unkiMwn  rf 
signal,  whose  frequency  can  then 
be  accurately  measur^ 

Feetmree: 

a  Frequency  standard  accurate  to  one  put  in  10^ 
e  Frequency  determination  accurate  to  ±10  kc.  | 
o  Ten  me,  1  me,  and  interpolation  markers  available, 
o  Mukers  throughout  entiro  frequency  range,  940 
me  to  2040  me. 


Medelt  S3R,  SSL,  SSS,  SSM,  SSX 
414  MC  te  11,000  MC 

For  use  as  a  reliable  source 
of  microwave  energy  in  trans- 


NEW  PRODUCTS  (cMtliiiMd) 

crosstalk  is  in  excess  of  55  db. 
Power  handling  capabilities  are  100 
watts  continuous  c-w  at  3,000  me. 
Actuation  time  is  less  than  0.5  sec¬ 
ond  with  a  minimum  life  of  10,000 
cycles.  Weight  is  1.6  lb. 


MvaKCM  exgliMWrintf 
t  Volanw  prodoctioa 


Receiving  Tube 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.  Type  6BX7-GT  receiv¬ 
ing  tube  will  reduce  vertical  distor¬ 
tion  on  tv  receivers  which  are 
operated  from  a  low  B-plus  supply 
voltage.  It  is  a  twin  triode  designed 
for  the  vertical  output  stage  of  tv 
receivers  as  a  combined  vertical  de¬ 
flection  amplifier  and  vertical  oscil¬ 
lator.  It  will  provide  better  linear¬ 
ity  and  more  sweep  at  a  lower 
driving  voltage.  Because  it  will 
operate  at  a  lower  voltage,  use  of 
the  tube  will  also  result  in  a  .saving 
of  transformer  copper.  Among 
typical  operating  characteristics  for 
each  section  are  a  cutoff  voltage  of 
40  V  with  250  v  on  the  plate  and  80 
ma  plate  current  at  zero  bias  with 
100  V  on  the  plate.  The  tube  has  a 
maximum  plate  supply  voltage  rat¬ 
ing  of  500  V  as  vertical  deflection 
amplifier. 


CHECK  LENKURT  as  a  reliable  source  of  well-engineered  fil¬ 
ters  in  quantities  as  large  as  you  wish  and  produced  on  a 
schedule  geared  to  your  delivery  requirements.  Lenkurt  has 
122,000  square  feet  of  productive  capacity  and  an  experienced 
group  of  more  than  SHX)  people  working  on  this  type  of  equip¬ 
ment  continually. 


SEVENTEEN  YEARS  of 


experience  in  high-grade  carrier  engi¬ 
neering  stands  behind  the  quality  of  every  component  and  the 
performance  of  each  filter.  Low-pass,  band-pass,  high-pass, 
band-rejection,  and  combination  filters  to  your  specifications, 
cased  as  required  or  hermetically  sealed  to  JAN  specifications. 


Uereeling  Tension 

Geo.  Stevens  Meg.  Co.,  Inc., 
Pula.ski  Rd.  at  Peterson,  Chicago 
30,  Ill.  A  new  T-lOO  dereeling  ten¬ 
sion  is  engineered  to  handle  very 
fine  wire  in  automatic  winding 
equipment  a.s  well  as  manually  con¬ 
trolled  machines.  Adjustment  of 
tension  is  simple  and  is  accurately 
maintained  throughout  the  winding 
cycle.  Sizes  of  wire  handled  are 
No.  30  to  50  on  spools  up  to  3  in. 
diameter.  The  unit  can  be  used  in 
multiple  or  single  winding.  Space 
required  for  multiple  winding  is 


LET  LENKURT  QUOTE  on  your  specific  needs  in  filters— also 
toroidal  coils,  powder-iron  cores,  variable  inductors,  and 
toroidal  transformers  made  by  Lenkurt  Electric  Company— 
largest  independent  manufacturer  of  telephone  toll-transmis¬ 
sion  equipment. 


LENKURT  ELECTRIC 
SALES  COMPAI^ 


San  Carlos  1,  California 
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CLEVELITE'  u< 
COSMALITE* 

TUBING 


Phenolic 


of  evety  type  for  almost 


EVERY  APPLICATION 


are  Preferred  because  of  their 
Proven  Performance  and  Low  Cost! 


In  Hmdin  and  Tahvlslon  (hair  om  U  almost  uaisotsoL  TWy 
boro  U«li  insalotloa  rssistaaco  and  low  molstaxo  absoipeoB. 
Thsb  low  diolsctilc  loss  is  suilabis  for  nllra  bWb  lisqnsncy 
appBcatlons. 


In  tiaetrle  Motors  ior  aimataro  sbalt  spacots.  iasnlotats. 
bnisb  boldsTS.  and  many  sbnllai  iozco-fil  appllcadoos  to- 
qnlrlnq  oosy  macblning.  ClooslHo  and  CosmoUto  aio  pcs- 
Uealarly  soHablo. 


In  kalwyi.  Controls,  Solaniom  KactHiort,  Ota  voilons 
grodss  oi  QstoIIIo  PbanoUc  Tnblng  boro  spodal  ptopsrtiss 
that  gnarantso  complsls  satisiactlon. 


In  Trmnsformort,  X-Roy  and  Dwtbomty  l^nlpmont, 
CloTolilo  and  Cosmallto  tnbtng  In  voilous  grodss  .  ,  . 
loctangnlai  and  otbor  sbopss.  snpply  lbs  ssocl  noods  oi  lbs 
ongtosor. 


TEN  GRADES  -  TIME  TESTED 

Immgdiotely  ArailobU  at  Low  Cost 
Why  Poy  Mora? 
for  tho  lost . co/I  Clorolond 

Tat  US  YOUR  NEEDSI 

*lsg.  0.  A  Pas.  OIL 


^CLEYEIAMD  COMTAIMERdll 
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NEW  PRODUCTS  (contiiiMd) 

only  li  in.  per  head.  Dimensions 
of  the  complete  unit  are  7  in.  long 
X  5i  in.  wide  x  20}  in.  high. 
Dimensions  of  the  head  are  5}  in. 
long  X  }  in.  wide  X  5  in.  high. 
Net  weight  of  the  complete  unit 
is  4}  lb.  A  patented  antikink  ring 
prevents  wire  tangling  or  knotting. 


Tubular  Trimmer 

Erie  Resistor  Corp.,  Erie,  Pa. 
Style  535  trimmer  has  been  devel¬ 
oped  in  response  to  the  need  for  a 
compact,  small,  stable  h-f  trimmer 
at  a  low  price.  It  is  easily  mounted 
in  that  no  additional  hardware  is 
required.  The  trimmer  has  low 
inductance  and  extremely  low  loss, 
owing  to  employment  of  ribbon- 
type  leads  and  high-temperature 
styrene  dielectric.  Adjustment  is 
uniform,  straight-line  and  noiseless. 
The  unit  can  be  used  at  uhf  and 
is  provided  with  a  soldering  tab 
for  ground. 


of  fasteners? 


Speedier  assembly . . . 
better  appearance . . .  fewer 
rejects  . . .  greater  strength  . . . 
quantity  runs? 

Whatever  your  choice,  you  will 
benefit  by  investigating 
THE  MILFORD  MnHOD. 
an  integrated  service  of 
fastener  research,  design, 
engineering,  and  production 
collaboration. 


Give  wings  to  work  ...  use  rivets 
and  rivet-setters  identified  by 
the  flying  “M"  trade  mark  . . . 
a  symbol  of  quality  for 
quality  products  of  metal, 
leather,  cloth,  plastic,  wood 
and  paper.  With  an  eye  to 
the  future,  inquire  about 
THE  MILFORD  METHOD  to-day! 


Gamma  Scintiscope 

R-C  Scientific  Instrument  Co., 
Inc.,  335  Culver  Blvd.,  Playa  Del 
Rey,  Calif.  Model  CAX17P  port¬ 
able,  battery-powered  gamma  scin¬ 
tillation  survey  meter  is  intended 
primarily  for  the  detection  of 
gamma  radiation  and  medium  and 
high  energy  beta  particles  to  the 
total  exclusion  of  alpha  particles 
and  has  five  ranges:  0-20,  0-200, 
0-2,000,  0-20,000  and  0-200,000 
counts  per  second  full  scale.  Indi¬ 
vidual  gamma  pulses  can  be  heard 
by  the  use  of  earphones  so  that 
radiation  sources  may  be  easily  and 
quickly  located  with  audible,  as  well 
as  visual,  means.  It  is  between  50 
and  100  times  as  sensitive  as  a 
standard  Geiger  counter  to  gamma 
radiation,  thereby  making  it  ex¬ 
tremely  valuable  in  locating  im¬ 
bedded  sources  of  low  intensity, 
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BROADC<i«|;^. 


TIHCS.^utiev.N.J . aunit  of 

ITiT’aworl!) »  j»'e:t  jfetnndi 
.  tftgir.etnniorjai»iation.  y 


ELECTRONIC 


Federal’s  F-892 

f/ffSr  mf/li  lAe  new,  proved  des/ jn 

Double  Helical  Filament 


'federal  always  has  made  better  tubes” 


Federal  Telephone  and  Radio  Corp^tion 
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100  KtNOSlANO  ROAD,  ClIETON,  NEW  JERSEY 


In  Canada:  fadofal  llRclrk  MonufcKtwring  Co*wpo»y,  ltd.,  MontrRol,  P.  Q. 
Export  Distributors:  Irtlornotionol  Stondord  Eloctric  Corp.,  67  Efood  $f.,  N.Y. 


e  Does  away  with  BOWING! 

•  Greatly  increases *tube  LIFE! 


Another  important  Federal  ''First"  is  the  new 
Double  Helical  Filament— for  Federal’s  re-de- 
signed  F-892! 

The  design  has  been  completely  checked  and 
subjected  to  numerous  hlament  cycling  tests 
equivalent  to  two  years’  operation  in  normal 
broadcast  equipment. 

One  tube  filament  was  cycled  1500  times— 1000 
times  with  the  starting  current  twice  rated,  and 
500  times  with  the  starting  current  Jotsr  times 
Tzted— without  movement  or  distortion! 

Wound  through  360°  for  mechanical  stability 
and  carrying  opposing  electrical  fields  which 
provide  improved  electrical  stability,  the  F-892’s 
Double  Helical  Filament  definitely  eliminates 
bou’ing— one  of  the  primary  causes  of  filament- 
to-grid  shorts.  For  proof,  all  F-892’s  now  in  the 
field  are  still  in  service! 


For  full  information  on  Fedorol's  sturdier, 
longer-life,  more  dependable  F-892,  write 
to  Vacuum  Tube  Division,  Dept.  K-513. 


NEW  PRODUCTS 


(con  tinned) 


CUSTOM-MOLDED  PARTS  FOR 
INDUSTRY’S  TOUGHEST  JOBS 


such  as  encountered  in  prospecting 
or  in  locating  contaminated  areas. 


Radioactivity  Detector  Kit 

Allied  Radio  Corp.,  833  VV.  Jackson 
Blvd.,  Chicago  7,  Ill.,  has  announced 
the  Super  Scout,  a  radioactivity  de¬ 
tector  in  kit  form.  It  is  a  sensitive, 
portable  Geiger  counter  that  detects 
the  presence  of  gamma  rays,  me- 
dium-to-high  energy  beta  rays,  as 
well  as  cosmic  and  x-rays.  It  in¬ 
stantly  spots  radiation  from  ura¬ 
nium,  pitchblende,  radium  and  other 
radioactive  sources.  Clicks  heard 
in  headphones  and  flashes  of  a  neon 
bulb  increase  markedly  in  fre¬ 
quency  as  a  radioactive  source  is 
approached.  A  sensitive  G-M  tube 
is  used  and  power  is  obtained 
from  a  built-in  vibrator  power 
supply  operating  from  two  self- 
contained  .standard  fla.shlight  bat¬ 
teries.  Weight  of  the  detector  is 
3  lb.  Ea.sy-to-read  instructions  are 
included  in  the  kit. 


Note  how  metoi 
inserts  con  be  molded 
into  G'E  mycolex, 
speeding  production 
and  lowering  costs. 


Why  G-E  MYCALEX  was  specified 
for  this  intricate  thermostat  base 


When  the  Spencer  Thermostat  Company  needed  an  insulating  mate¬ 
rial  for  its  Klixon*  Thermo-Snap  control  base.  General  Electric 
mycalex  was  the  choice.  Why?  Because  G-E  mycalex  gives  the  base 
high  dielectric  strength  and  heat  resistance  (up  to  700  F);  inserts  are 
readily  molded  in;  and  its  dimensional  stability  facilitates  assembly. 

G-E  mycalex  offers  a  remiily  available  source  of  electronics  insula¬ 
tion— with  a  unique  combination  of  properties,  including  low  loss 
factor  at  ultra-high  frequencies.  Recent  advances  in  tran.sfer-molding 
now  make  the  production  of  small,  intricate  parts— in  volume- prac¬ 
tical  and  economical.  Why  not  investigate  G-E  mycalex  parts,  one  of 
the  products  of  G.E.'s  complete  molding  service,  for  electronics 

insulating  needs?  *Reg.  trade-mark.  Spencer  thermostat  Co. 


Air-Cooled  Ignitron 

National  Electronics,  Inc.,  Ge¬ 
neva,  Ill.,  is  producing  an  air-cooled 
type  ignitron  tube  designed  especi¬ 
ally  for  the  control  of  small  resist¬ 
ance  welders  and  for  similar  a-c 
control  applications.  Designated 
NL-1001,  it  is  capable  of  controlling 
600  amperes  rms  demand  or  9 
amperes  d-c  at  250  volts  a-c.  Be¬ 
cause  its  glass  sidewalls  permit 
observation  of  the  working  parts 
the  tube  is  also  useful  for  demon¬ 
stration  and  test  work.  Other  maxi¬ 
mum  ratings  are:  rms  anode  volts, 
600;  ignitor  volts,  200;  ignitor  cur¬ 
rent,  30  amperes;  ignition  time,  100 


GENERAL  ELECTRIC'S  COMPLETE  MOLDING  SERVICE  ALSO  OFFERS  YOU: 


G-E  sealing  cops  and  sleeves -to  protect  tubing  and 
small  parts  from  air,  moisture,  dirt  and  chemicals  ...  to 
insulate  wires  . . .  protect  valves  from  mishandling. 


G-E  silicone  rubber  ports— for  electrical  and  sealing 
applications.  They  offer  low  moisture  absorption,  excel¬ 
lent  heat  and  cold  resistance,  high  dielectric  strength. 


For  more  information,  write  to  General  Electric  Company, 
Secttoit  111-4H.  Chemical  Ditisiort,  Piusfteld,  Matt. 
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PRODUCTS  OF  EXTENSIVE  RESEARCH 


SEI^D  F^R^^PLETE  TRANSFORMER  AND  INSTRUMENT  CATALOGS 


FREED  TRANSFORMER  CO.,  INC 

1722-B  WEIRFIELD  ST..  BROOKLYN  (RIDGWOOD)  27.  N.  Y. 

EXPORT  OIVISION:— 4M  fRO40W4r  N.T.C.  IT.  N.r. 


FREED 


(continued) 


NEW  PRODUCTS 


FLYBACKS 


y  uthman 
products 

maintain  a  reputation  of  quality 
for  military 

as  well  os  civil  opplicotion 


SHIELD  CANS  1^  ‘ 

ANTENNA  COILS 
OSCILLATOR  COILS 
HORIZONTAL  SWEEP  TRANSFORMERS 
COMPRESSION  TYPE  MICA  TRIMMERS 
I.F.  TRANSFORMERS 
LOOP  ANTENNAS 
R.F.  TUNERS 


edwin  i.  guthman  &  co.,  inc. 

IS  s.  throop  St.  Chicago  7. .  CH  3*1600 


txsec.  The  tube  is  designed  for 
forced  or  free  air  cooling. 


i  Variable  R-F  Chokes 

1  Grayburne  Corp.,  103  Lafayette 
j  St.,  New  York  13,  N.  Y.,  has  re- 
1  leased  precision  variable  r-f  chokes 
,  having  an  inductance  variation  of 
j  as  high  as  10  to  1.  Because  they 
incorporate  the  new  Ferrite  cores, 
these  high-ratio  Vari-Chokes  pos¬ 
sess  these  characteristics;  greater 
compactness,  increase  in  Q,  reduc¬ 
tion  of  d-c  resistance,  savings  in 
copper,  reduction  in  distributed  ca- 
;  pacitance  and  reduction  in  weight. 
I  Two  standard  models  are  available : 
I  model  V-6  (0.65  to  6.0  mh)  and 
model  V-2.5  (5.0  to  43.0  mh). 


A  PRACTICAL 
SOLUTION  TO  THE 


alto  attica,  Indiana  . .  394J 


On-Off  D-C  Tinier 

Pacific  Division,  Bendix  Aviation 
Corp.,  11600  Sherman  Way,  North 
Hollywood,  Calif.,  has  introduced  a 
new  precision  on-off  d-c  timer  that 
can  provide  timing  cycles  from  3 
seconds  to  several  minutes.  The 
timer  has  wide  application  for  such 
operations  as  limiting  the  operating 
cycles  on  jet  engine  igniters,  to 
sequence  or  limit  the  operation  of 
solenoid  valves  or  other  units  where 
safety  of  equipment  requires  delays 
in  frequency  or  duration  of  opera¬ 
tion.  Accuracy  of  the  timing 
mechanism  is  provided  by  a  con- 


TECHNICAL  MANPOWER 
SHORTAGE  PROBLEM 


Are  you  interested  in  the  possibility 
of  getting  some  of  your  testing  and 
trouble  shooting  work  done  with¬ 
out  hiring  another  man? 

Our  solution  is  very  direct.  No 
doubt  many  of  your  trained  engi¬ 
neers  and  chemists  are  tied  down  by 
routine  but  essential  testing  tasks. 
You  can  release  these  men  for  more 
demanding,  more  responsible  duties 
(promotions  which  they  would  ap¬ 
preciate  ! )  by  entrusting  our  labo¬ 
ratories  with  your  routine  testing 
schedules. 

Why  is  this  possible?  Because 
Testing  is  our  Business.  Your  tests 
will  be  handled  by  men  who  live, 
breathe,  and  think  testing.  They 
will  receive  the  care  and  attention 
that  only  a  specialized  laboratory 
can  give  them.  That  means  speed, 
accuracy,  and  real  economy. 

We  would  like  to  get  together 
and  discuss  your  manpower  prob¬ 
lems  and  possibly  point  the  way 
to  a  solution. 

Write  for  booklet  describing  our  servicet. 

UNITED  STATES 
TESTING  COMPANY,  Inc. 

ESTARIISHEO  ISSO 
ISSO  Pork  Avenue,  Hoboken,  N.  J. 

PHILADELPHIA  •  BOSTON  •  PROVIDENCE 

CHICAGO  •  NEW  YORK  •  LOS  ANGELES 
MEMPHIS  •  DENVER  •  DALUS 

Mntu  H  Muicm  CmN  ■(  Ciuniil  UhnMIa 


^  THEY'RE  NEW... 

AND  THEY'RE  THOMPSON  TOO! 


MtoM  CA-a*.  IP6T,  115  «olr,  60  cy«U, 
AC  Mtar-oclwilad  CoaiM  SwMi  for  m* 
«Mi  tG-9/U  coM*. 


COAXIAL  SWITCHES 

designed/  engineered/  manufactured  ••  • 


by  ^Ihonipsoii 


MaM  CA^  IP3T  imi.> 
vally-actMlad  tG-17/U 
CaaiUol  SwMdi  wMh 
tricol  and  mackonUdk 


Every  increase  in  the  scope  and  tempo  of  electronics 
creates  new  and  stringent  demands.  Keeping  abreast 
through  development  and  manufacture  of  a  reliable  line  of  spe- 
cial'purpose  electronic  equipment  is  the  business  of  Thomp* 
son  experimenul  laboratories  and  manufacturing  plants. 

Like  many  other  Thompson  electronic  developments,  the 
three  new  coaxial  switches  illustrated  were  designed,  engi* 
neered  and  manufactured  to  meet  the  rigid  requirements  of 
modern  microwave  components  and  accessories.  Complete 
technical  information  is,  of  course,  available  upon  request. 

Whatever  your  problems  may  be— in  coaxial  switches,  an* 


1 


Mad.1  CA-SI,  2727  Sandng  ar  tobbiq 
SwNch,  IIS  wk,  3t0-l000  cyd*  AC  motor 
octootof.  SwttcMii«  toMd.  15—35  tm/iac. 
Far  ato  wMi  tG-5S/U  coblo. 


tennae,  specialized  test  equipment  or  wave  guide  and  coaxial 
coipponents  and  accessories— Thompson’s  experience- 
proved  research,  development  and  production  facilities  at 
both  Cleveland  and  Columbus,  Ohio  are  at  your  service. 


Tompson  Q  Products ,  Inc. 

ELECTRONICS  DIVISION  •  2196  CLARKWOOD  RD.  •  CLEVELAND  3,  OHIO 
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NEW  PRODUCTS  (coatiaiMd) 

stant  speed  clutch  which  eliminates 
the  use  of  clockworks  or  other  cy¬ 
cling  devices.  The  timer  automati¬ 
cally  resets  itself  instantaneously 
upon  interruption  of  current  to  the 
holding  coil.  A  conventional  shunt- 
wound  motor  is  used  to  drive  the 
mechanism. 


e^*^**e  "bHost^ 


Specify  Arkwrigfet  Tracing  Cloth,  and  you’ll  get 
clean,  clear,  “gho^'i^ree”  blueprints  no  matter 
how  often  you  eraseUhe  drawing. 

You  can  re-ink  ra^or-sharp  lines  on  Arkwright 
cloth  without  “fe^^ering”  or  “blobbing”.  More  im^ 
portant,  you  cerl  be  sure  that  drawings  will  never 
become  brittle,  opaque  or  paper-frayed  with  age. 

JFhey’re  good  reasons  for  you  to  remember: 

Tf  your  work  is  worth  saving,  put  it  on 
Arkwright  Tracing  Cloth.  Want  a  sample? 

Write  Arkwright  Finishing  Co.,  Industrial  Trust 
Bldg.,  Provickncer8»Tj^ 


Twin  Power  Triode 

Radio  Corp.  of  America,  Harrison, 
N.  J.  Type  6082  low-mu,  high- 
perveance,  twin  power  triode  is  de¬ 
signed  for  use  as  the  regulator  tube 
in  stabilized  d-c  power-supply  units 
of  aircraft  receivers.  It  consists  of 
two  triode  units  in  one  envelope  and 
utilizes  a  26.6-v  heater.  Each  unit 
has  a  mu  of  2,  a  transconductance 
of  7,000  micromhos  and  a  plate-dis¬ 
sipation  rating  of  13  watts.  The 
tube  employs  a  compact  design  in 
which  special  attention  has  been 
given  to  features  which  improve  its 
strength  both  as  to  shock  and 
vibration. 


Frequency  Multiplier 

Sierra  Electronic  Corp.,  810  Brit- 
tan  Ave.,  San  Carlos,  Calif.  De¬ 
signed  to  be  energized  by  a  10-cps 
input  at  5  V  minimum,  the  model 
134  clock-drive  generator  produces 
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TRACE  MARK 


REPUCING  A  HEADED  PIN  .  .  .  In  this 
hinge  pin  application,  Kollpin  is  sim¬ 
ply  and  inexpensively  driven  in  place, 
greatly  reducing  assembly  costs.  Con¬ 
stant  spring  tension  holds  Kollpin 
firmly  in  place  .  .  .  eliminates  loosen¬ 
ing  of  hinge  due  to  wear. 


REPLACING  A  MACHINED  PIN  .  .  .  In  tile 
lubrication  pump  assembly  of  the 
Cummins  HR-400  diesel  engine,  two 
Hollpins  are  used  as  positioning  dow¬ 
els.  Rollpins  are  self-retaining  in  pro¬ 
duction-drilled  holes  .  .  .  quick  to  as¬ 
semble  and  easy  to  remove. 


REPLACING  A  HtB  CN  A  GEAR  .  .  .  Rull- 
pin,  self-relaineil  in  shaft,  is  siniplv 
snapped  into  nudded  slot  to  position 
sintered  gear.  This  application,  by 
Ditto  Inc.,  effects  major  savings  in  as¬ 
sembly.  Rollpin's  high  shear  strength 
is  particularly  valuable  here. 


£  more  examples  of 
assembly-time  saving  with 


Q  Rgllpin  bulUtin  ond  iompi*  Rollpint  Q  AN-ESNA  conversion  chort 
□  Elastic  Stop  Nut  Rullotin  □  Horo  it  o  drawing  of  our  product. 

WHat  fattonor  do  you  rocommorvd? 


REPLACING  A  SET  SCREW  .  .  .  Paper 
feed  rollers  are  quickly,  economically 
pinned  to  shaft  by  Rollpins  in  this  of¬ 
fice  machine  made  by  Ditto  Inc.  Flush 
fit  affords  neat  aptiearance  . . .  spring 
tension  assures  positive,  permanent 
positioning  of  rollers. 


REPLACING  A  RIVET  . .  .  Rollpin  serves 
as  guide  shaft  for  spring-loaded  elec¬ 
trical  interlock  contacts.  The  Square 
D  Company  reports  that  rivet  failure 
previously  occurred  at  the  clinched 
end  under  normal  operating  impart 
and  vibration. 


REPLACING  A  BOLT  AND  NUT  . . .  Rollpins 
act  as  fasteners  and  pivots  for  the  link¬ 
ages  in  this  Miller  Electric  Welder. 
Rollpins  may  be  used  with  a  free  fit 
in  outer  or  inside  members  depending 
upon  product  design  requirements. 


Rollpins  are  slotted,  tubular  steel,  pressed-fit 
pins  with  chamfered  ends.  They  drive  easily 
into  holes  drilled  to  normal  tolerances,  com¬ 
pressing  as  driven.  Reaming,  tapering,  extra 
assembly  steps  are  eliminated.  Rollpins  are 
locked  in  place  by  the  constant  pressure  they 
exert  against  hole  walls.  Inserted  with  an  au¬ 
tomatic  press  or  by  hand.  Rollpins  are  readily 
removable  with  a  drift  or  pin  punch— and  re- 
ii'altle  again  and  again. 


Elastic  Stop  iVuts  n  itli  the  famous  red  collar 


FOR  DESIGN  INFORMATION  —fill  out  and  moil  our  cou¬ 
pon.  If  your  plans  includo  applications  similar  to  thoso  on 
this  page— or  clevis  pins,  keys,  taper  pins  or  stop  pins— you 
can't  afford  to  be  without  details  on  how  much  faster  and 
cheaper  Rollpin  can  do  the  job. 


- 1 

Dept.  RA-411,  Elastic  Stop  Nut  Cerperotien  of  Amorico  | 
33M  VouxImII  Rood,  Union,  Now  Jorsoy  | 

Ploote  send  me  the  following  free  mfermotion  | 

on  ESNA  seH-lecking  fosteners;  . 
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Ye$terday  a  dream... 
today  a 


—  the  miracle 
the  electronic  world 
has  ivaited  for  .  .  , 


here  at  last .  .  . 

brought  to  you  first  by  FEDERATED! 

JUNCTION  TYPE  (No.  RD  2517) 


a  115-v  60-cps  output  of  6  watts. 
Developed  for  use  in  a  continuous 
frequency-monitoring  arrangement, 
the  unit  incorporates  its  own  power 
supply  and  operates  from  standard 
115-v  50  or  60-cps  power,  consum¬ 
ing  100  watts.  It  includes  a  control 
to  permit  adjusting  the  output  volt¬ 
age  under  various  load  conditions. 
In  the  basic  application  a  secondary 
standard  frequency,  divided  if 
necessary  to  10  cps,  is  fed  to  the 
generator.  Since  the  generator 
multiplies  by  6,  the  output  fre¬ 
quency  is  60  cps  ±6  times  the  fre¬ 
quency  error  of  the  input.  A 
standard  Telechron  clock  is  driven 
by  the  output  signal  and  compared 
with  a  primary  standard  such  as 
transmissions  from  WWV.  Cumu¬ 
lative  time  error  can  be  reduced 
directly  to  frequency  error  in 
the  original  secondary  frequency 
standard. 


{crystal  amplifiers) 


FOPriMMEDIATE  DELIVERY 


Test  Cabinets 


Standard  Cabinet  Co.,  56  Wash¬ 
ington  Ave.,  Carlstadt,  N.  J.,  has 
available  a  line  of  controlled  humid¬ 
ity,  high  and  low-temperature  test 
cabinets  with  ranges  from  — 510  to 
-1-200  F  at  20  percent  to  95  percent 
relative  humidity.  Units  are  manu¬ 
factured  in  sizes  from  one  to  75 
cu  ft.  Special  sizes  are  available 
to  order  up  to  1,000-cu-ft  net  work¬ 
ing  apace.  Electronic  or  pneumatic 
recording  and  indicating  control 
systems  are  available  as  standard 
equipment  on  most  models.  This 
line  of  cabinets  is  finding  increased 
use  in  the  electronic  manufacturing 
industry,  where  current  military 
specifications  require  on-the-spot 


5  COAST.TO.COAST  SOURCES  OF  SUPPLY 


66  Dey  Street 
New  York  7.  N.  Y 
Dl(tiy  9-3050 


911  S.  Gram)  Ave 
Los  Angeles  15.  Cel 
TRinity  1761 


925  Northampton  St 
Easton.  Pann 
Allentown  3-7441 


1115  Hamilton  Street 
Allentown.  Penna 
Allentown  3-7441 


114  Hudson  Street 
Newark  4.  N  J. 
MArket  3-9035 


nm  ^OdwcU  Corp  ->  «  •!  P»vtlo»wxnt  Corp  (*Uiidpf  Wnlern  (Ipctnc  C«  S  I  Wt>U  RpIfND 


1 


Keystone  is  noted  for  its  specialization 
in  magnetic  amplifiers.  No  standard 
"line"  .  .  .  rather  we  build  magnetic 
amplifiers  of  all  sizes,  your  design  or 
ours.  We'll  ship  them  right  on  sched¬ 
ule,  open  or  hermetically  sealed.  If  mag¬ 
netic  amplifiers  for  Servo  systems  are 
your  problem,  we'll  give  your  inquiry 
prompt,  intelligent  attention.  No  obli¬ 
gation  to  consult  our  engineering  de¬ 
partment. 


KEYSTONE  PRODUCTS  COMPANY 


UNION  CITY  2,  N.  J.  •  UNion  6-5400 
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(continiied) 


|{riflf;e  Balance 

Consolidated  Engineering  Corp., 
:500  N.  Sierra  Madre  Villa,  Pasa¬ 
dena  8,  Calif.,  has  available  a  new 
I  8-channel  bridge  balance,  type 
8-108,  that  may  be  used  for  direct 
recordinjf  of  the  output  of  a  wide 
variety  of  strain  Rages  and  strain- 
gage  type  pickups  without  use  of 
amplifiers.  Up  to  eight  120-to-350- 
ohm  strain-gage  bridges  or  strain- 
gage-type  pickups,  comprising  four 
active  arms  may  be  connected  to 
the  instrument.  Voltage  across 
each  bridge  can  be  adjusted  indi¬ 
vidually  and  continuously  from  the 
level  of  the  supply  voltage — 28.5  v 
d-c  maximum — down  to  a  minimum 
of  2.0  V  on  a  350-ohm,  four-arm 
!  bridge  and  1.1  v  on  a  120-ohm, 
'  four-arm  bridge. 


Maicnetic  Tape  Recorder 

Ampex  Electric  Corp.,  Redwood 
City,  Calif.,  has  announced  a  new 
magnetic  tape  recorder  to  meet  ex¬ 
acting  standards  of  h-f  telemeter¬ 
ing  and  applications  in  the  use  of 
rockets,  guided  missiles  and  com¬ 
puters.  Model  500  is  a  precision 
instrument  reproducing  100  to  100,- 
000  cps  with  lowest  possible  flut¬ 
ter  and  wow,  with  less  than  0.1 
percent  peak-to-peak  limit.  A  new 
drive  system  accomplishes  more 
than  5  to  1  improvement  over  best 
previous  recorders.  Provisions  are 
made  to  record  four  individual  data 


NEW  PRODUCTS 


testing  of  components,  prototypes 
and  production  units.  Full  infor¬ 
mation,  quotations  and  delivery 
dates  are  available  from  the  manu¬ 
facturer. 


t 


1  millitecond 


'  100/X«May 
IfliriM  IHM 
bi 


REVOLUTIONARY 


DELAY  LINES 


For  further  information,  please  write  specifying 

Required  delay 
Delay  tolerance 


Maximum  n<e  time 


Required  impedance 

Special  features  such  as  unusual  temperature 
range,  available  space,  tapping,  etc. 


DECADE  DELAY  LINES 

ELECOM  decade  delay  lines  are  entirely  new  items  of  laboratory 
equipment.  Each  line  provides  adjustment  over  a  two  decade  range, 
and  as  much  as  1.1  milliseconds  delay  with  excellent  rise  time  is 
obtainable  in  a  single  unit  of  relatively  small  size. 


Specifications  of  other  ELECOM  components  avaifabfe.  Fl0a$0  writ*, 

ELECTRONIC  COMPUTER  CORPORATION 

Designers  and  Manufacturers  of  Electronic  Computers  and  Components 


OFFICES:  160  AVENUE  OF  THE  AMERICAS,  NEW  YORK  13,  N.Y. 
PLANT:  265  BUTLER  ST.,  BROOKLYN  17,  N.Y. 
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CUSTOM  BUILT 

ELECTRICAL  ENCLOSURES 


tracks.  A  signal-to-signal  ratio  is 
attained  that  is  well  over  40  db 
below  1.0  percent  when  measured 
in  15-percent  bandwidths. 


One  unit ...  or  hundreds  .  .  .  KIRK  &  BLUM  has  the  men,  ex¬ 
perience  and  equipment  to  fabricate  any  sheet  metal  enclosure- 
cubicles,  cabinets  or  control  panels — to  exacting  specifications. 
We  specialize  in  custom-built  parts  and  assemblies  of  sheet 
steel,  light  plate,  stainless,  aluminum,  monel  and  other  alloys  in 
gauges  to  Va". 

Write  now  for  more  detailed  information  .  .  .  and  your  copy  of 
the  latest  KIRK  &  BLUM  Electrical  Enclosures  Catalog  . . .  pro¬ 
fusely  illustrated.  For  prompt  quotation,  send  your  prints  to  the 
KIRK  &  BLUM  MEG.  CO.,  3211  Forrer  St.,  Cincinnati  9,  O. 


Illl  III  ■  ■  ®  * 


Power  Amplifier 

Hermon  Hosmeb  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
T.vpe  220-A  power  amplifier  is  de¬ 
signed  for  high-fidelity  and  labo¬ 
ratory  use.  Rated  power  output  is 
20  watts  and  frequency  response  is 
fiat  from  12  cycles  to  55,000  cycles. 
Harmonic  distortion  is  less  than  0.5 
i  percent  at  full  20  watts  output;  first 
order  difference-tone  intermodula¬ 
tion  component,  less  than  0.1  per¬ 
cent  at  full-rated  peak  output ;  hum 
level,  —90  db  below  full  output;  in¬ 
put  for  full-rated  20-watt  output, 
0.5  V  on  low-level  input,  1.5  v  on 
high-level  input;  input  impedance, 
0.5  megohm  for  low-level  input  and 
1.5  megohms  for  high-level  input. 


Corona-Protected  Resistor 


Astro  Electric  Co.,  1302  County 
Road,  Belmont,  Calif.  Voltage  drops 
from  5  to  100  kv,  involving  a  maxi¬ 
mum  current  drain  of  1  ma,  are 
secured  for  voltage  measuring  oper¬ 
ations  with  the  new  type  1001  h-v 
resistor.  Housed  in  a  spun-alumi¬ 
num  corona  shield,  the  unit  contains 
five  series-connected  1-megohm  re¬ 
sistors  rated  at  a  precision  of  0.1 
percent  at  a  temperature  of  74  F. 
Each  of  these  units,  2i  in.  high 


Control  0«fkt  •  CwMcl«s  •  IndOMir** 

Oiit^or  Itoctrical  lnclot«r«i  •  lnstrvm«nt  •  Control 


tt  Stcnof  •  Switch  G«0r  Houtlngc  • 


METAL  FABRICATION 
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with  less  than  Harmonic  Distortion 


for  Itidoslrlol  ond  DefeoM  PROCESS  CONTROL,  TESTING  and  RESEARCH 


Voltag 


Magnetic 


Regulat 


ion 


Now  all  the  advantages  of  static-magnetic  voltage 
regulation  are  available  for  harmonic-sensitive 
applications.  All  harmonic-neutralized  regulators 
deliver  ±1%  regulated  voltage  with  commercial 
sinusoidal  output  waveshape.  They  may  be  used 
for  the  most  exacting  applications  in  equipment 
having  elements  which  ore  sensitive  to  power 
frequencies  harmonically  related  to  the  fimda- 


mental.  In  addition,  they  have  all  the  character¬ 
istics  of  the  standard  Sola  Type  CV  static-mag¬ 
netic  regulators:  no  moving  parts ...  no  tubes  or 
other  expendable  components  ...  no  manual 
adjustments  .  .  .  response  1.5  cycles  or  less  .  .  . 
continuous,  automatic  regulation. 

Seven  fixed  and  two  variable  output  models 
are  available  from  stock. 


FIXED  OUTPUT,  Type  CVH 


ADJUSTABLE  OUTPUT,  Type  CVL  -  Solavolt 


Stocli  unili  range  in  copocifiet  from  Two  ttocli  units  of  2j0va  and  SOOva 

30va  to  2000va.  ore  available. 


Type  CVH  uniti  aie  eipecially  suitable 
for  meter  calibration  or  for  input  to  a 
rectifier  when  close  regulation  of  the 
dc  output  is  required.  Units  of  120va 
and  under  hove  line  cord  and  output 
receptacle  .  .  .  2S0va  and  over  hove 
screw  type  terminals  in  outlet  boxes. 


The  "Solavolt"  will  deliver  any  voltage 
from  0-130v  stabilised  within  ±1%,  and 
total  harmonic  distortion  less  than  3%. 
Each  "Solavolt"  is  portable  for  labora¬ 
tory  or  shop  use.  Any  or  all  of  their 
three  regulated  outputs  may  be  used 
simultaneously  witl^  total  maximum 
rating. 


TRANSPORMEREE 


Tfc#  compltf*  ol  Solo  Contfont  V»lta9* 
Trofislormwrs  It  dttcribwd  m  o  24  pogt 
cofolof.  Writ9  yo«r  Itfftrfctod  fpe  m  copy 
ol  1>-CV.|42. 


TrRRsf^rm^rt  f^r:  Constant  Volto^o  •  Floofoscont  lt«Kting  •  Cold  Cothodo  lighting  •  Airport  Lighting  •  Sorio*  Lighting  •  Lumineot  Tvho  Signs 
Oil  Burnof  Ignition  •  X  toy  •  Powor  •  Controls  •  Signol  Systoms  •  otc.  •  SOLA  ILICTSIC  CO.,  4433  W.  14th  Strogt,  Chicago  50,  llliiiols 
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FAST,  ACCURATE,  SIMPLE  determination  of  unknown  frequencies 
between  20  cycles  and  1  megacycle  is  a  routine  operation  with  the 
Berkeley  EPUT  (Events-Per-Unit-Time)  Meter.  Result  is  displayed 
in  direct  reading  digital  form  with  accuracy  of  d;  1  cycle.  Unit  may 
be  operated  manually  or  recycled  automatically.  Convenient  "test" 
switch  provides  complete  check  of  the  entire  circuit  in  2  seconds 
without  additional  test  equipment.  Thus  the  most  inexperienced 
operator  may  at  any  time  verify  proper  functioning  of  the  EPUT. 


SPECIFICATIONS  - 

MODEL  554 

MODEL  55$ 

RANGE 

20-100.000  cps 

20- 1,000.000  CPS 

ACCURACY 

*  )  cycle 

—  1  cycle 

TIME  BASE 

1  second 

1  second 

SHORT  TERM  STABILITY 

Standard  crystal-1  part  in  10' 
Oven  crystal- 1  part  in  10* 

Oven  crystal- 
1  part  m  10* 

INPUT 

(any  wave  form) 

0  2  -50  volts  rms  (pos.) 

0.2-25  volts  rms 
(pos.  or  neg  ) 

DISPLAY 

Direct  reading  digital-variable  1-5  seconds  ' 

DIMENSIONS 

203-'4-  X  lOVi"  X  15- 

20Va-  t  19-  X  15- 

PANEL 

Standard  rack  19"  x  BVa" 

Standard  rack  19"  x  17Vi" 

PRICE 

V  $775 

$995 

MODIFICATIONS:  Sianilard  modifiiations  inilude  0.1,  I.O  and  10  second  selec¬ 
tive  time  base;  automatic  time  base  scanning  over  range  of  from  .VOO  seconds; 
switch  conversion  to  straight  forward  electronic  counter;  temperature-con¬ 
trolled  crystal;  remote  indication.  Special  modifications  can  be  made  to  meet 
particular  requirements. 

APPLICATIONS:  As  a  production  tool  for  mass  checking  of  frequency  sensitive 
elements  by  non-technical  personnel— As  a  I(M>I  for  rapidly  and  accurately 
checking  crystals  in  production— As  a  general  laboratory  facility  for  frequency 
measurement  and  counting  applications  of  all  kinds. 


For  lileralure  and  data,  please  write  for  Bulletin  554-E 

l^e^uzeleM  ^(Ue4nilljic 

2200  WRIGHT  AVENUE  •  RICHMOND,  CALIFORNIA 


NEW  PRODUCTS  (continued) 

X  10  in.  in  diameter,  bears  a  normal 
rating  of  5  kv  and  a  maximum  rat¬ 
ing  of  7.5  kv.  Each  resistor  is 
provided  with  top  and  bottom 
mounting  arrangements  which  per¬ 
mit  the  vertical  stacking  and  series 
connection  of  a  number  of  identical 
units  up  to  20.  Suitable  metering 
taps  can  be  brought  out  at  any 
desired  points. 


Ciiiitrollril  Iiiverleris 
for  Aircraft 


ElicoR,  Inc.,  1.501  \V.  Congress  St., 
Chicago  7,  Ill.,  has  successfully 
applied  electronics  in  the  control 
of  frequency  and  voltage  output  of 
aircraft  quality  inverters  by  using 
thyratron  control  tubes.  This  makes 
it  possible  to  control  the  frequency 
of  the  inverters  within  2.5  percent 
and  the  voltage  within  3.5  percent. 
At  the  s.ime  time,  design  problems 
were  solved  to  enable  the  inverters 
to  operate  at  altitudes  between  0 
and  45,000  ft,  and  at  ambient  tem¬ 
peratures  between  -55  and  71  C. 
The  company  is  currently  producing 
these  units  in  the  2,500  and  5,000 
va  capacities  .md  will  soon  add  to 
their  line  several  smaller  sizes  to 
meet  demands. 


Nylon  Tubing 

Anchor  Plastics  Co.,  533  Canal 
St.,  New  York  13,  N.  Y.  Extruded 
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riBERGlAS 


SILICONE 


RUBBER 


Meet  BH  "1151”,  a  happy  union  of 
Silicone  Rubber  and  Fiberglas  for  better, 
safer,  longer  electrical  produa  opera¬ 
tion. 

After  months  of  research  and  testing, 
BH  "1151”  Silicone  Rubber  Fiberglas 
Tubing  and  Sle*eving  is  available  to  give 
you  a  truly  superior  electrical  insulation. 


BH  "1151”  meets  all  applicable  NEMA 
specifications  for  Class  H  insulations.  It 
offers  absolute  freedom  in  bending  and 
handling  without  loss  of  rated  dielearic 
strength.  It  will  not  crack  or  craze, 
maintains  its  protection  in  bent  posi¬ 
tions.  Completely  inorganic,  it  will  not 
support  fungus  growth. 


BH  "1151”  is  a  Class  H  insulation  of 
braided  Fiberglas  yarns  with  a  coating 
of  Silicone  Rubber.  It  features  remark¬ 
able  high  heat  resistance  combined  w-ith 
permanent  flexibility.  Suitable  for  con¬ 
tinuous  operation  in  a  temperature 
range  of  -90  F.  to  ^(^“F.,  it  will  resist 
spot  temperatures  up  to  600 °F.  It  has 
average  dielectric  strength  up  to  7,000 
volts,  in  rated  grades,  and  exceptionally 
high  electrical  resistance. 


Made  in  colors  for  circuit  tracing  and 
coding,  BH  "1151”  is  available  in  con¬ 
tinuous  lengths  for  economy  and  con¬ 
venience.  It  may  be  cut  in  short  lengths 
and  will  not  fray  or  ravel.  Write  for 
complete  data  and  samples  for  produc¬ 
tion  testing. 

Address  Dept.  E-6 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


•BH  N«)n-Frtyine  FUntkUs  S1f>rTinirt  arr  maiic  !•>  an  rvlualTf  Firnllpv.  llatTit  pna-r«t  <U.  8  Pat.  No.  2303500).  "Ptberalaa”  U  Rag.  TM  uf  0« ms  Corning  Ftbcrglu  C«rp. 
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■  COMMMCE  ONK>N 

AViNUt  New  JERSEY 

imiiTOtt  rOR  FlECTROMfCS  AND  INSTRUMENTAYION 
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nylon  tubing  is  now  being  used 
with  thermistors.  Tubing  about  the 
diameter  of  a  lead  pencil  is  used 
to  encase  one  type  of  glass-enclosed 
bead  thermistor  used  in  time-delay 
circuits.  The  thermistor  is  inserted 
in  a  length  of  tubing  and  the  ends 
of  the  tubing  pressed  flat  under 
heat  in  a  hydraulic  press  for  a 
given  length  of  time  to  give  the 
Nylon  the  set  desired.  Illustrated 
is  the  tube,  the  thermistor  and  the 
completed  assembly.  Connecting 
leads  extend  outside  the  Nylon  cas¬ 
ing.  The  tubing  provides  mechani¬ 
cal  protection  of  the  glass  bulb, 
electrical  insulation  (no  metal  end 
caps  are  required)  and  protects 
against  straining  the  glass  bulb 
through  flexure  of  the  connecting 
leads.  This  application  is  just  one 
of  many  possible  uses. 


MASTERS  OF  MARKING  — Since  1911 

Markpm  methods,  machines,  type  and  inks  have  been  marking  the 
products  of  industry  for  forty  years.  Markem  machines  can  mark  up 
to  many  thousands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat,  curved  or  irregular  surfaces  of  paint,  paper,  wood,  glass, 
metal,  leather,  plastic,  rubber,  fabric,  composition  and  pressure  sensi¬ 
tive  tapes.  No  special  skill  is  needed  for  their  operation.  Legend  and 
color  of  imprint  may  be  quickly  and  easily  changed. 


MAKE  YOUR  MARK  WITH  MARKEM 

When  your  products  need  marking  for  Identiflcation,  Control  or  Market  —  ask 
Markem.  Submit  your  problem,  together  with  a  sample  of  the  item  to  be 
marked.  Markem  Machine  Company,  Keene  5,  New  Hampshire. 


fs/jue£-  i9tt , 


»RS 


y'pe  SM-15  and  SM-.U)  Kesisloi 
three  vital  advantages  suV 
miniature  M/e.  weather  resistant 
construction  and  high  resistance 
The  elimination  of  center  hole 
mounting  and  the  inclusion  of  axial 
leads  increases  winding  area  and 
results  in  greater  resistance 

value  than  resistors  of  standard 
design.  Special  coating  is  moisture 
and  fungus  prtxif  and  designed  to 
meet  JAN  K-9.^  specifications. 
Sealed  in  Hakelite  construction 
affords  additional  climatic  protec- 
tection  As  ratings  are  conservative, 
types  SM-15  and  SM-30  can  be 
specified  with  confidence  for  ser¬ 
vice  under  rigorous  con<litions. 

ASK  FOR  THE  NEW 
\  RESISTOR  HANDBOOK - 

■  ll  \  Conlo.n*  fompl^te  do»o  or* 


TYPE  SM-15 
5/16"  DIA.  *  H"  LG. 


TYPE  SM-30 
5/16"  WA.  K  3/4"  LG. 


UNION 
NEW  JERSEY 


Dielectric  Sample  Holder 

General  Radio  Co.,  275  Massachu¬ 
setts  Ave.,  Cambridge  39,  Mass. 
Type  1690-A  dielectric  sample 
holder  is  a  micrometer  holder  for 
use  in  measurements  of  dielectric 
j  constant  and  dissipation  factor  on 
I  solid  dielectric  samples  over  the 
i  frequency  range  from  0.1  to  100 
me,  and  the  holder  can  be  used  for 
accurate  measurements  of  these 
'  quantities  at  audio  frequencies  as 
,  well.  It  uses  a  precision-ground 
I  micrometer  screw  to  drive  the  mov- 
I  able  grounded  electrode  and  the 
j  spacing  is  indicated  on  a  large  cali- 
;  brated  drum  readable  to  0.1  mil. 

I  Spacing  range  is  from  0  to  0.3  in. 
maximum.  Both  electrodes  are 
ground  to  be  optically  plane  within 
a  few  wavelengths  and  are  2  in.  in 
diameter.  A  vernier  capacitor  with 
a  range  of  5  [ji|xf  is  also  provided 
;  for  determining  width  of  resonance 


marks 
them  all 


FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


lillH 


THE  TERM  "GUIDED  MISSILE"  TO  THE  UNINITIATED  USUALLY 
INDICATES  AN  AIRBORNE  PILOTLESS  PLANE  DEVICE.  HOWEVER. 
TO  THE  WELL  INFORMED,  THIS  CONNOTES  MANY  OTHER  POS¬ 
SIBLE  FORMS  OF  MISSILES;  SOME  OF  WHICH  ARE  PHYSICAL 
REALITIES  AND  SOME  DRAWING  BOARD  PROJECTS. 

NOT  ALL  OF  THESE  "CONTROLLED  FLIGHT”  DEVICES  HAVE 
SPECIFIC  USES  AS  ATTACK  MISSILES.  MANY  ARE  VALUABLE 
RESEARCH  AIDS  IN  THE  ANALYSIS  OF  THE  BEHAVIOUR  OF  AIR¬ 
CRAFT  UNDER  EXTREME  OPERATING  CONDITIONS.  (TELE¬ 
METERING). 


THE  ENGINEERS  WHO  DESIGN  THE  CONTROL  APPARATUS  FOR 
MISSILES  KNOW  THAT  IN  ORDER  TO  ANTICIPATE  THEIR  EXACT 
BEHAVIOUR  EVERY  TIME  AND  THE  SELECTIVE  CIRCUITS  AND 
FILTERS  USED  MUST  BE  UP  TO  THE  HIGH  STANDARDS  OF  PER¬ 
FORMANCE  FOR  WHICH  BURNELL-STOROIDS  AND  FILTERS  ARE 
SO  WELL  KNOWN. 

THE  NATURAL  RESULT  OF  THIS  REPUTATION  IS  THAT  MANY 
THOUSANDS  OF  OUR  PRODUCTS  ARE  IN  SOME  WAY  PLAYING 
THEIR  PART  IN  KEEPING  THE  MILITARY  ELECTRONIC  PRO¬ 
GRAM  "ON  TARGET.” 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 
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PRODUCTIMETEI^S 

SINCE  1879  [  Qauni  CfOeAiftUUtCf  J 


yoar 


breaka<;e 


In  the 

Mannfarture  of 
Radio  &. 
Electronic 
TnbeK 


•  DESIGN  DRAFTSMEN 


•  PHYSICISTS 


Wbstii^ouse 

offers  you 

SECURITY  AND 
OPPORTUNITY 


Electricolly  Heated 
Automatic  Tempera¬ 
ture  Control 


ELECTRIC  ANNEALER 


for 

BULBS 

STEMS 

and 

Small 

Glass 

Articles 


This  Forter-Teichmann  annealer  was  designed  especially  ior  the 
Electronic  industry.  It  has  now  been  in  operation  ior  the  past 
year  and  a  hall. 

An  outstanding  job  is  being  done  in  nine  plants  oi  three  of 
the  largest  manufacturers  producing  e!ectronic  equipment.  One 
large  manufacturer  of  tubes  reports  that  reduced  breakage  has 
increased  his  production  up  to  4°9. 

Models  and  sizes  to  meet  your  specific  requirements.  Write 
for  free  information. 


EE’s  and  ME’s  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


'Annealed  Tubes  are  Better  Tubes' 


Broadcast  Transmitters 
Power  Line  Carrier  _ 
Communication  Equipmcm 
Railroad  Radio 
Radio  Frequency  Heating 
Medical  and  Industrial  X-ra> 
Commercial  Radar 
Balancing  Equipment 
Military  Radar  (ship,  ground, 
airborne) 

Military  Transmitters 
Specialized  Electronic 
Equipment 

Fire  Control  Systems 
Automatic  Pilots 
Guided  Missiles 


Clark  Building 
Cable  "FORTER’ 


Pittsburgh,  Penna. 
Phone  Express  1-0820 


NEW 

ELECTRIC 


*CS"  and  *Y* 
ELECTRIC  PRODUCTIMETERS 
The  answer  to  all  electric 
counting  requirements 


Check  These  Outstanding  lenetWs: 

Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 
cation. 

Send  resume  of  experience  and  edu¬ 
cation  to;  Manager  of  Industrial 
Relations,  Westinghouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 


Two  Companion  Counters  . . .  Two  Sizes  . . . 
Hi-Speed  . . .  Accurate  . . .  Long  Life . .  .Totally  Enclosed 

Speeds  of  1000  counts  per  minute.  Both  rigidity,  and  protection  ogoinst  dust  and 
counters  give  maximum  readability.  De-  moisture  conditions.  Operate  accurately 
sign  fits  all  mounting  conditions  .  .  .  over  wide  current  fluctuations, 
panel  mounting  or  base  mounting.  Hard¬ 
ened  steel  working  ports  for  long  life 
ond  dependability. 

New  type  cose  for  compactness. 


If  you  are  using  your  greatest  skill 
ia  0  defensa  industry,  do  not  apply. 


1912  N.  Buff  urn  St.  112  Orange  St. 

Milwaukee  1,  Wis.  Providence  3,  R,  I. 
Represenfotives  in  Principal  Cities 


you  CAN  BE  SCIRE  ...If  irl; 


lOuse 
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curves  in  the  susceptance  variation 
method. 


No.  637SS,  AN3307-1 

SPOT  Hormotkolly  SociUd, 
Sotdor  Torminal  Typo 


Connector  Kit 

Western  International  Co.,  45 
Vesey  St.,  New  York,  N.  Y.,  is  now 
producinjr  a  BNC  connector  kit. 
This  sampling  kit  contains  a  com¬ 
plete  assortment  of  the  most  widely 
used  JAN  connectors  in  the  BNC 
series.  The  variety  of  connectors — 
plugs,  jacks,  panel  jacks,  recep¬ 
tacles,  adapters,  cap-and-chain  and 
hoods — is  designed  for  any  setup 
involving  small  r-f  coaxial  cable. 


Magnetic  Converter 

General  Electric  Co.,  Schenectady 
5,  N.  Y.,  has  introduced  a  small  mag¬ 
netic  converter  designed  for  use  in 
converting  low-level  d-c  error  sig¬ 
nals  to  a-c  voltage  in  a  wide  variety 
of  measurements  systems.  The  mag¬ 
netic-amplifier-type  device,  weigh¬ 
ing  only  3  oz  and  encased  in  the 
metal  envelope  of  a  standard  6L6 
radio  tube,  can  be  used  wherever 
precise  control  is  required  from 
small  d-c  signals.  It  has  been  de¬ 
veloped  primarily  for  use  on  400- 
cycle  power,  giving  a  double-fre¬ 
quency  output  of  800  cycles.  It  may 


Fo^etter 

^ontrols 

/  through  better 
/  Hermetically 
Sealed  Reloys 

SPECIFY 


me  most  advanced  hermeti¬ 
cally  sealed  relays  can  best 
M  designed  and  produced  by 
a\firm  like  Ltach  which  pio- 
n^red  this  field  from  the  be¬ 
ginning. 

Here  at  Leach  you  will  find 
complete  engineering,  testing 
and  Vroduction  facilities  to 
helpVou  solve  your  relay 
problems  in  the  electrical  and 
electroXic  fields. 

The  uVsurpassed  dependa¬ 
bility  ofVeac/i  Relays  has 
been  provW  by  nearly  four 
decades  of  leadership  in  pro¬ 
viding  all  t)^s  of  relays  for 
maximum  \erformance 
under  competVive  operating 
conditions.  \ 

FOR  BETTE^CONTROIS 
THROUGH  SEniR  RELAYS 
—Specif  Leach 


2PDT  Hermetically  Sealed, 
Plug-In  Type  in  Octal  Plug 


NO.9031SS 

3PDT  Hermetically  Sealed, 
Solder  Termincd  Type 


Perferntance  characteriftkf  for  the 
Refoyi  (Huetrated  above  are  as  follows; 

•  Contacts  rated:  10  Amps. 

Resistive  and  inductive  at  19  VDC. 

•  6  Amps.  Motor  load  at  29  VOC. 

a  10  Amps.  Resistive  at  1 1S  VAC,  400  cycles. 
Cod  14-28  VDC. 


S91S  AVALON  BOULEVARD  e  lOS  ANGELES  3,  CALIFORNIA 
Representatives  in  Principal  Cities  of  the  U.S.  and  Canada 


•  ELECTRONIC 
-  DESIGN  ENGINEERS 


PRODUCTIMETERS 

SINCE  1879  [  CouAit  J 


BREAKAI^E 


In  the 

Manufacture  of 
Radio  6l 
Electronic 
TnbeK 


Electrically  Heated 
Automatic  Tempera¬ 
ture  Control 


ELECTRIC  ANNEALER 


for 

BULBS 

STEMS 

and 

Smoll 

Glass 

Articles 


Thu  Forter-Teichmann  annealer  was  designed  especially  for  the 
Electronic  industry.  It  has  now  been  in  operation  ior  the  past 
year  and  a  hall. 

An  outstanding  job  U  being  done  in  nine  plants  oi  three  oi 
the  largest  manuiactuiers  producing  electronic  equipment.  One 
large  manuiacturer  oi  tubes  reports  that  reduced  breakage  has 
increased  hU  production  up  to  4*a. 

Models  and  sizes  to  meet  your  speciiic  requirements.  Write 
ior  iree  iniormation. 


'Annealed  Tubes  are  Better  Tubes' 


Clark  Building 
Cable  "PORTER' 


Pittsburgh,  Penna. 
Phone  Express  1-0820 


2  NEW 
ELECTRIC 

RRORUtTlMCTEM 


"CS*  and  'Y* 
ELECTRIC  PRODUCTIMETERS 
The  answer  to  oil  electric 
counting  requirements 


Two  Companion  Counters  . . .  Two  Sizes _ 

Hi-Speed  . . .  Accurate  . . .  Long  Life . .  .Totally  Enclosed 

Speeds  of  1000  counts  per  minute.  Both  rigidity,  and  protection  against  dust  and 
counters  give  maximum  readability.  De-  moisture  conditions.  Operate  accurately 
sign  fits  all  mounting  conditions  ,  .  .  over  wide  current  fluctuations. 

panel  mounting  or  base  mounting.  DURANT  MANUFACTURING  CO. 

‘  N.  Buffum  St.  112  Orange  St. 

and  dependability.  Milwaukee  1,  Wis.  Providence  3,  R.  I. 

New  type  case  for  compactness,  Reorerentotivet  in  Print  IDOl  CifiGE 


•  TECHNICAL  WRITERS 

•  DESIGN  DRAFTSMEN 

•  PHYSICISTS 

offers  you 
SECURITY  AND 
OPPORTUNITY 

EE’s  and  ME's  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


•  Broadcast  Transmitters 

•  Power  Line  Carrier  _ 
Communication  Equipoieni 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ra> 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Electronic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 


Chock  Theta  OuHtandlng  Benefltn 

Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 
cation. 

Send  resume  of  experience  end  edu¬ 
cation  to:  Manager  of  Industrial 
Relations,  Westinghouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 

If  you  ort  using  your  greatest  skill 
ia  0  defense  industry,  do  not  opply. 


YOU  CAN  BE  SURE. ..IP  rrlf 

^^stinghouse 
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curves  in  the  susceptance  variation 
method. 


No.  637SS,  AN3307-1 

IPDT  HoriMtically  Sootod, 
Sold«r  Torminol  Typo 


Fo^etter 

^ontrols 

/  through  hotter 
/  Hermetically 
Sealed  Relays 


Connector  Kit 

Western  International  Co.,  45 
Vesey  St.,  New  York,  N.  Y.,  is  now 
producing  a  BNC  connector  kit. 
This  sampling  kit  contains  a  com¬ 
plete  assortment  of  the  most  widely 
used  JAN  connectors  in  the  BNC 
series.  The  variety  of  connectors — 
plugs,  jacks,  panel  jacks,  recep¬ 
tacles,  adapters,  cap-and-chain  and 
hoods — is  designed  for  any  setup 
involving  small  r-f  coaxial  cable. 


No.  637PS 

2PDT  H«rm«tkally  5«oUd, 
Plu9*ln  Typ«  in  Octol  Plug 


SPECIFY 


most  advanced  hermeti¬ 
cally  sealed  relays  can  best 
M  designed  and  produced  by 
^firm  like  Leach  which  pio- 
nwrcd  this  field  from  the  be- 


No.  9031 SS 

3PDT  Harmatkally  SaaUd, 
Solder  Twmined  Typo 


Ryou  will  find 
ring,  testing 
facilities  to 
your  relay 
lectrkal  and 

cd  dependa- 
Relays  has 
nearly  four 
rship  in  pro- 
jf  relays  for 
rformance 
re  operating 


Magnetic  Converter 

General  Electric  Co.,  Schenectady 
6,  N.  Y.,  has  introduced  a  small  mag¬ 
netic  converter  designed  for  use  in 
converting  low-level  d-c  error  sig¬ 
nals  to  a-c  voltage  in  a  wide  variety 
of  measurements  systems.  The  mag¬ 
netic-amplifier-type  device,  weigh¬ 
ing  only  3  oz  and  encased  in  the 
metal  envelope  of  a  standard  6L6 
radio  tube,  can  be  used  wherever 
precise  control  is  required  from 
small  d-c  signals.  It  has  been  de¬ 
veloped  primarily  for  use  on  400- 
cycle  power,  giving  a  double-fre¬ 
quency  output  of  800  cycles.  It  may 


FOR  KTTEiryCONTROlS 
THROUGH  UTTIR  RELAYS 
—SptiUy  leach 


PcrfermoiKt  choractarittki  tar  tha 
Relay*  Ulurtraled  abavt  or*  o*  follow*; 

•  Contact*  rated:  10  Amp*. 

R**i*tiv*  and  inductiv*  at  W  VDC. 

•  6  Amp*.  Motor  load  at  29  VDC. 

•  10  Amp*.  R**i*tiv*  at  I  IS  VAC,  400  cyclo*. 
Cod  24-28  VDC. 


5915  AVALON  BOULEVARD  •  LOS  ANGELES  3,  CALIFORNIA 
Representative*  in  Principal  Cities  of  the  U.S.  and  Canada 
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A  NEW  Way  to  Measure  Flux- 

DYNA-LABS.,  Inc.,  D-79  GAUSSMETER 


TUNGSTEN 


Ovid  Pt«t«d  Nick*) 
AlUy  end  Molybdcnvfn 
Alloy  OrM  Wiro 


121  South 


•  Roods  10  fo  30,000  Gouss  Flux  Fields 


•  No  Pull  Needed — Steody  Meter  Reading 


d  Probe  only  .023"  Thick 


•  Active  Areo  .01  sq.  in. 


•  Probe  Does  Not  Distort  Field 


•  Vector  Field  Meosurementt  Obtoinoble 


d  Non-Uniformity  Quickly  Established 


d  Speciol  Probes  Reodily  Avoiloble 


d  Net  Weight  10 Vs  lbs. 


Hlirmetically 

Sealed 

lltinsformers 

for 

Airtraft 


•  Power  Supply  I05-12S  V,  SO^M  cycles 


Write  today  for  further  details — Dept.  E-6 


DYNA-LABS 


132  LAFAYETTE  ST. 


NEW  YORK  13,  N.  Y. 


COrtlond  7-1275 


If  size,  weight,  perform¬ 
ance,  or  quality  production 
have  any  bearing  on  your 
Transformer  requirements, 
it  will  pay  you  to  specify 
GOSLIN,  where  these  fea¬ 
tures  plus  high  rating  come 
to  terms  with  better  per¬ 
formance  at  lower  cost. 

GOSLIN  Hermetically 
Sealed  Transformers  are 
available  in  all  standard 
sizes,  they  are  designed  and 
built  to  meet  the  most  strin¬ 
gent  specifications. 

Ounce  for  ounce,  GOS¬ 
LIN  Transformers  provide 
greater  output  performance 
than  any  comparable  unit. 

GOSLIN  has  the  most 
modern  production  facilities 
and  skilled  engineers  who 
have  specialized  for  years  in 
the  design  and  development 
of  all  types  of  Transformers 
for  aircraft  application. 

Write  for  complete  engi¬ 
neering  data  and  counsel 


Mode  to  meet 
youi  ipedruotions 
for  gold  content, 
diameter  ond 
other  indiyiduol 
requirements 


Wril«  far  dttoiU 
or>d  lotast  lUt 
of  pfoducli. 


Industrial  Television,  Inc.,  359 
Lexington  Ave.,  Clifton,  N.  J.  The 
IT-99T  high-voltage  regulated  d-c 
supply  provides  5,  10  and  16-kv 
voltages  for  the  operation  of  spe¬ 
cial  oscillograph  and  other  c-r 
tubes.  Primary  power  require¬ 
ments  are  300  v  at  45  ma  d-c  and 
6.3  v  at  1.4  amperes.  A  high-volt¬ 
age  bleeder  provides  the  voltages 
required  by  high  writing  rate  c-r 
tubes  such  as  the  5RP4A  type.  The 
unit  is  entirely  enclosed  in  an  alu¬ 
minum  case  8}x7x5i  in.  and  weighs 
7  lb.  It  is  particularly  suited  as  a 
component  of  special  purpose  oscil¬ 
lographs,  tv  monitors  and  the  like. 


BLACK  & 


Lot  Catot  Type  154  Triode 
with  tantalnm  anode.  Plate 
diitipatioB  ii  75  wattt. 


Addition  of  Sintercote  anode 
raitet  raring  to  t}5  wattt.  Op- 
eraring  life  more  than  doublet. 


oj  it: 


ANOTHER  PLUS  for  the  traditional  nine-plus  lives  of 
Los  Catos  electron  tubes.  Development  by  Lewis  and 
Kaufman  engineers  of  the  exclusive  new  Sintercote  black- 
body  anode  surface  gives  you  tubes  with  much  more 
than  twice  their  former  service  lives. 

SINTERCOTE  consists  of  finely-divided  particles  having 
a  high  spectral  emissivity — several  times  that  of  a  bright 
surface.  Result:  Increased  plate  dissipation.  In  addition, 
Sintercote  is  a  strong  getter  which  keeps  Los  Catos  tubes 
hard  throughout  their  lives;  protects  cathodes  against  ion 
bombardment.  Result :  Increased  life. 

Cet  further  details  from  your  regional  Los  Catos  field- 
engineering  representative,  or  write: 


Industrial  Water  Coolers 

Standard  Cabinet  Co.,  56  Wash¬ 
ington  Ave.,  Carlstadt,  N.  J.,  an¬ 
nounces  a  line  of  industrial  water 
coolers  with  capacities  from  20  to 
2,000  gallons  per  hour.  Utilized  in 
the  tube  manufacturing  field  where 
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FOLDING  CARTONS 


^  High  Voltog* 
T*st  Wir* 


Smartly  designed  and  brilliant 
multicolor  Folding  Cortons*  by 
GAIR  are  solving  packagjng 
problems  for  many  manufactur¬ 
ers  who  are  as  meticulous  about 
their  packaging  as  they  are 
about  their  loMous  products. 

Soles,  piofits  and  prestige  are 
increased  with  the  SELL-ON- 
SIGHT  magic  of  GAIR  MULTI¬ 
COLOR  CARTONS. 


'•""O  Con. 


WRITE  TODAY  for  samples  and 
technical  information 


PRECISION 

POTENTIOMETERS 


THE  GAMEWEIL  COMPANY 


NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


ROBERT  GAIR  COMPANY,  INC 

155  EAST  44TH  STREET,  NEW  YORK  •  TORONTO 
PAPEIIOAID  •  FOLDING  UITONS  •  SHIPPING  CONTAINEIS 


.  .  .  for  prompt  service 

Carol  Cable’s  complete  manufac¬ 
turing  facilities  assime  you  efficient 
service  and  prompt  delivery.  We 
draw  our  own  wire,  and  formulate 
our  own  insulation  from  all  modern 
synthetic  rubbers  and  plastics.  Your 
orders  are  engineered  and  manufac¬ 
tured  by  an  organization  that  oper¬ 
ates  as  an  integrated,  independent 
unit,  without  intermediate  profits. 

Constant  laboratory  control  over 
raw  materials,  work  in  process  and 
finished  cable  is  your  guarantee  of 
dependable  performance  of  all  Carol 
products. 

Your  wire  and  cable  problems  will 
receive  our  immediate  attention. 
Write  to  us  today! 


RL  14-MS 

35.400  ±i%] 
99  ±  H% 
360* 

1.8  Ibt. 

R  oi.  In. 

80  Ni  SO  O 


CONDENSED  JSKClFtCATIONS 

ToUi  r««isUncc . 

PtfCtnl  rctitUnct  within  bru»h  circU  • 

Anfk  of  roUlion. . 

WtisM . 

Torqun  (Approi<m«tc) . 

Wirt . 

RttoluUon . 

AnfiiUr  accwricy . 

Amplitude  eccuracy . 

Mailmum  volts  across  winding . 

Maximum  spaed . 

Expected  Life . 


Iltustrotion  ikowi  RL-11C  unit,  RL«14MS  unit  it  opproximotely  twice  os  lorge.  Minor  voriotioni 
of  Hseso  ttondord  designs,  ovotloblo  on  sptciol  order,  permit  operotion  ot  high  rotoHonol 
speeds  with  some  loss  of  accuracy  but,  with  o  substontiol  increose  in  expected  life.  Sine  ond 
cosine  roltoges  ore  produced  simultoneously.  Resistonces  other  thon  those  shown  obove  are 
ovoiloble  within  certoin  limits. 

POM  COMPUTt  DETAILS  SEND  POM  BULUTIM  F-M-A 
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NEW  PRODUCTS  (cMtiiiwd)  I 

instantaneous  water  at  :{2  F  is 
required,  the  units  feature  fully 
automatic  operation,  stainless  steel 
construction  throutrhout,  built-in 
heat  exchanger  and  recirculation  to 
maintain  extremely  low  tempera¬ 
ture. 


KI(‘«-troiii(‘  Potting  Materials 

n.  (;.  Forman  Co.,  Inc..  181  Throop 
•Ave.,  BriK)klyn,  N.  Y.,  has  developed 
a  new  group  of  room-temperature- 
cure  plastic  casting  materials  for 
potting  and  encapsulating  trans¬ 
formers  and  electronic  assemblies. 
The  Polyform  G  series  is  designed 
especially  for  the  spi»cific  needs  of 
the  armed  .services.  Chief  features 
are  quick  setting  time,  thus  elimi¬ 
nating  the  shrinkage  problem;  the 
materials  absorb  no  moi.sture  from 
the  surrounding  atmosphere,  guar¬ 
anteeing  that  the  electrical  charac¬ 
teristics  of  the  embedded  equipment 
will  remain  unimpaired. 


Null  Intlioalor 

Marion  Electrical  Instrument 
Co.,  Manche.ster,  N.  H.,  has  intro¬ 
duced  a  ruggedized,  hermetically  1 
•sealed  null  indicator  with  mounting 
requirements  and  physical  dimen-  ^ 
sions  in  conformance  with  JAN-1-6.  | 
Although  center-point  .sensitivity  is 
very  high  (1  [la  per  mm  or  higher), 
the  meter’s  shaded  pole  face  and 
shielded  core  construction  gives 
sharply  logarithmic  attenuation  as 
it  departs  from  null  point,  and  to 
provide  ample  overload  protection. 
Stated  maximum  safe  current  is  ten 
times  actual  rated  full  scale  value. 
Two  models  are  being  made,  the 
HS2  (2i  in.  size)  and  the  HS3 
(3*  in.  size).  Each  is  available 


The  H.  M.  Harper  Company 
8244  Lehiah  Avenue 
Morton  Grove.  Illinois 

Please  send  me  catalog  on  Harper  Everlasting  Fasteniogi. 


$p«ciolitt$  in  all 


Non-Corrotiv«  Metals 


PREVENT  TROUBtE  BEFORE 
IT  STARTS... WITH  NON-CORROSIVE 


The  successful  continuous  operation  of  electronic 
equipment  depends  upon  a  multitude  of  small 
parts.  Of  major  importance  are  the  holts,  nuts, 
screws,  washers,  and  rivets  used  in  its  assembly. 

Harper  has  had  years  of  experience  in  produc¬ 
ing  standard  and  special  fastenings  for  manufac¬ 
turers  of  electronic  equipment.  Today  this  com¬ 
pany  is  the  largest  producer  specializing  in  fast¬ 
enings  of  brass,  naval  bronze,  silicon  bronze. 
Monel,  nickel,  stainless  steels,  and  aluminum. 
Over  7,000  different  items  are  carried  in  stock. 

There  is  a  Harper  distributor  near  you  with 
stocks  ready  to  fill  your  order.  For  better  fasten¬ 
ings,  write  The  H.  M.  Harper  Company  or  see 
your  Harper  distributor. 


THE  H.  M.  HARPER  COMPANY 
8244  LEHIGH  AVE..  MORTON  GROVE.  ILL. 


Mail  coupon  below  for 
complete  catalog  on  Harper 
F.verlastmg  Fastenings. 
Harl>er  metallurgists  and 
engineers  will  work  uith  you 
OH  any  fastening  problem. 


EVEIUSTINS^FASTENIIBS 
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I^ELLOGG 


Work 

Benches 


PANELS-DIALS-etc. 

I  BODNAR  INDUSTRIES,  Inc.| 

19  RAILROAD  AVE.,  NEW  ROCHELLE,  N  Y 


St*  »%  tmUi* 

Amiucan  TiiivmoM  t  Radio  Co 

Qw<r.y  PiW«<-r»  SiM  1931 

SAINT  ^AUl  1  M<NN(SOTA-U  S  A  .< 


AVAILABLE  NOW 


W 

^ DEMONSTRATE 
AND  TEST 

D.C.  APPARATUS  A 
FROM  A.C.  LINESy^ 


This  new  20  Cycle  Inverter  was  designed  and  developed  in  Kellogg  Labora¬ 
tories  for  military  use.  Now,  in  addition  to  military  application,  it  is  available 
for  commercial  purposes.  Check  your  requirements  against  the  features,  exclusive 
with  Kellogg,  chat  are  listed  below. 

•  A  miniaiurized.  bermciically  waled  Outpuc  voltage  <p.  to  p.) :.  DC  input  voltage 

invener  designed  to  provide  a  20  Output  frequency:  20  cpt  i:  I.S  cps 

cp»  output  from  a  DC  source.  -  7 

•  Suitable  for  a  variety  of  applka-  ^  '»  ' ”  ""f” 

tions  where  a  source  of  20  cps  Contact  dwell: .  min. 

ringing  signals  is  required.  Operating  Temp.:.  . — 40‘'C  to  85'’C 

•  Incorporates  a  special  noise  sup-  Overall  sue  Uppro*.):.  1-11/32  L  x 

pression  filter.  2-1/52  Vt  x  2-7/t  H 

•8r'.*n'p"ut  ro"a*:.  -  %  7-. 

volts.  . 1-23/32  X  2-29/32 

•  Reaches  full  output  in  less  than  Dielectric  strength  .200  V,  DC  each  terminal 

0.25  sec.  to  case 

Writ*  for  Mor*  tmformatioM 

m  switchboard  and  supply  company 

Dept.  26F,  6650  South  Cicero  Avenue,  Chicogo  3t,  III. 


Laminated  hard  maple  tops 

on  sturdy  pressed  steel  base  — 
bolted  construc- 
Smooth 
enough  tor  the 
most  delicate 
work,  strong 
I  I  enough  for  the 
heaviest. 


r"A”  BATTERY 
ELIMINATORS 


W  For  DEMONSTRATING  AND  TESTING 
r  AUTO  RADIOS 

iNew  Models  .  .  .  Designed  for  testing  D.C. 
Electrical  Apparatus  on  Regular  A.C.  Lines,  a 
[  Equipped  with  Full-Wove  Dry  Disc  Type  ^1 
i  Rectifier,  Assuring  Noise-less,  Interfer^^K 
L  ence-Free  Operotion  and  Extreme^K^M 
oL  long  life  and  Reliobility. 


Special  sizes,  prices 
on  request 


Send  for  folder 
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of  HKlu»try'«  mo«t 


pofiiilor  comptftor  tvbo* 


NEW  nODUCTS  (coNtiiiiicd)  | 

with  numerous  current  sensitivity  | 
and  internal  resistance  characteris-  i 
tics.  ' 


Tube  Tester 


Electronic  Measurements  C'orp., 
280  Lafayette  St.,  New  York,  N.  Y. 
Model  205  tube  tester  is  designed 
to  give  test  readings  for  all  tubes, 
including  noval  and  subminiatures, 
from  0.75  v  to  117  filament  volts 
through  the  standard  emission 
method  of  testing.  This  instru¬ 
ment,  using  four-position  lever-type 
switches  and  individual  sockets  for 
each  tube  base  type,  is  available  in 
either  stationary  or  portable  oak 
ca.ses. 


Computer  types*** 

name  your  needs! 


RCA  is  headquarters  for  a  wide  line  of 
computer  tubes.  For  instance,  miniature 
twin  triodes  like  the  RCA-5963  and  5964— 
for  cathode-follower  and  high-speed  count¬ 
ing  applications.  The  glow -discharge  triode 
5823— for  slow-speed  counting.  The  penta- 
grid  miniature  5915— for  "gating  opera¬ 
tions.”  The  miniature  thyrauon  types  2D21 
and  5696— for  controlling  the  operations 
of  relays  and  other  electro-mechanical 
gear. 


'  ,  "  L  ■  ■  Your  lo<al  RCA  Tub*  Ditlributer  i*  lb* 

ther  electro  mechanical  „„  ^  ^  i„. 

formotiofi  on  compwtsr  tvbM’^ond  oil 
kinds  of  tCA  tubs*  for  industrial  oppli* 
cations.  Pbono  Him  today  I 

RADIO  eORRORATIOR  Of  AURRICA 


rmmga 


msm»iamm.  m.J. 


Oscillograph 


Midwestern  Geophysical  Labora¬ 
tory,  Tulsa,  Oklahoma.  Model  555 
oscillograph  was  designed  primarily 
for  use  where  small  size,  accuracy 
and  ruggedness  had  to  be  combined 
in  one  recording  instrument.  Its 
important  features  are;  14  chan¬ 
nels,  trace  identification  (beam  in¬ 
terrupter  type),  electronic  timer 
which  places  full  paper  width  tim¬ 
ing  lines  at  0.01  or  0.1-second  inter¬ 
vals  chosen  by  selector  switch,  and 
continuously  variable  paper  speed 
from  i  to  12  fti.  per  second.  A  vari¬ 
ety  of  galvadometers  is  available 
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IS  your  small  parts 
problem 


3y< 

‘*"”LittV  >"  “''' d  “  "oiv  “ 


Send  us  your  specifications 
and  get  the  complete  story. 
WRITS,  WIRE,  PHONE  TODAY! 


•  Precision 

•  Smallness 

•  Faster  Production 

•  Close  Tolerances 

•  Reduced  Scrap  Loss 

•  Simplification 

•  Product  Improvement 

•  Economy 

•  Design  Flexibility 

GRC 

tiny  zinc 
DIf  CASTINGS 

SMALLNESS  UNLIMITED 
Mox.  Wt.  !/i  oz. 

)  Max.  Lgth.  W*" 


100  Willow  Avenue,  New  York  54  •  Phone:  MOtt  Haven  5-7400 


jt/jTSAiceff  AST/a/iam 

R.F.  CABLES 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 

W6afespecio//^orgcngtdtolMmdle 
dinet  engines  fivmomrseas  an{[ 

{^9%maMMnoiuniuiSMiasjL 

SUkdindfUan  SMmentb^^re/iee/i. 


TRANSRADIO  LTD 


it-M  M  WFll  i 

■rgmiimjcEa  | 
Bagainw-mt-tLi  i 

jlTSA  CROMWEll  ROAD  LONDON  SWT  ENCIANO B19K2J|QQ^KR^Q 
c n/iif  s  rz/Jn/snaD  lOHDOzr  K^RLMFTaRmgg  I 


ThRSR  minioturR  ond  $ub>miniottfrR 
corona  voHogo  rogulotor  lubot  hovo 
boon  dovolopod  for  high  voNogo,  low 
corront  opplicotiont.  Spocificolly  do- 
•ignod  for  such  u»o»  o«:  countor  lubo 
powor  tupplioi,  photomuKiplior  fwbot, 
stabilizing  tho  socend  onodo  potontial 
of  cathodo  ray  tubos,  roforonco  voHogos 
for  rogulotor  sysfoms,  nucloor  and 
cosmic  roy  rosoorch.  Thoso  fubos  hovo 
boon  usod  in  such  opplicotions  os  rodio 
froquoncy  ond  vibrotor  high-voHogo 
powor  supplios.  Thoy  hovo  oicollont 
rogulotion,  oxcoodingly  long  lifo,  ond 
fhoir  smoll  sizo  givos  thorn  o  high 
dogroo  of  spoco  officioncy. 

In  suinciont  quontitios  thoso  corono 
rogulotor  tubos  con  bo  suppliod  for  ony 
voKogo  bofwoon  450  ond  2,500  voHs. 

CHARACTERISTICS 


RATINOS 

MAXIMUM  HCUATOt  TUN  CUHM  . 200 

AkAXiMUM  HUTM  HUMBtTV  (%l . ..100 

AMffT  TEMFtlATUW  lANCI  IKI . -05  M  4*100 


BETTiR  COMPONENTS 
MAKE 

BETTER  INSTRUMSnS 


iclorecii  Inslriiniciil 


Compaitmntt  DNftlam 
MM  PwkiM  Av*.  CkvtlMd  K  ON* 
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OUTSTANDING  CARRIER  FREQUENCY  STABILITY 


'T^aci^ic  Diy/ision 


Aviation  Corporation 


with  undamped  natural  frequencies 
raniring  from  100  to  3,500  cps.  The 
oscilloKraph  weiphs  12  lb,  operates 
on  24  V  d-c  and  uses  3?-in.  paper. 
Model  A  magazine  (illustrated)  has 
a  capacity  of  50  ft  of  paper;  model 
B  holds  100  ft. 


Viilt  Ohniiiieter 

Tradk  Associates,  Inc.,  128  South 
l.st  St.,  Brooklyn,  N.  Y.,  has  avail¬ 
able  a  compact  volt  ohmmeter  meas¬ 
uring  only  21  in.  x  4  in.  and  made  to 
teat  a-c  and  d-c  voltages  in  ranges 
of  1,  10,  50,  100,  500  and  1,000 
and  d-c  milliamperes  at  1,  10  and 
100.  It  has  a  resistance  range  to 
1,000,000  ohms  with  22,500-ohm 
^center  scale.  The  device  is  highly 
.sensitive — 1,000  ohms  per  volt.  The 
meter  is  highly  accurate — a  new 
crystal  rectifier  is  used — and  re¬ 
sistors  meet  precision  require¬ 
ments. 


Bendix-Pacific  has  developed  a  new  submini¬ 
ature  airborne  telemetering  transmitter  offering 
outstanding  carrier  frequency  stability  under 
extremes  of  temperature,  vibration  and  accel¬ 
eration.  This  new  unit  is  a  crystal-controlled, 
phase-modulated,  VHF  transmitter. 


The  Bendix  TXV-1 1  VHF  Telemetering  Transmitter,  now 
in  production,  meets  the  following  specifications: 

Temperature  Stability:  Corricr  drill  less  than  Z  .02% 
from  —40*  C.  to  +70*  C. 

Vibrotion:  Moilmum  noito  lo&s  than  on  equivoient  corrior 
deviation  of  ^  0.25  kc  when  subject  to  o  sinutoidol 
vibration  20  to  300  cps  ot  10  g  in  any  plone. 
Aicolorofion  Error:  Negligible  to  75  g  along  3  major  oxes. 
Powor  Output:  2  watts  (nominal) 

Output  Impodonco:  52  ohms  (nominol) 

Modulotor  Input  Impodonco:  470  K  ohms  ond  60  mmf. 
Modulotlon  Index  (b) :  1.8  at  .3  v  rms. 

PUtortion:  Less  than  1.5%  total  hormonic  distortion  for  ony 
frequency  between  2300  cps  ond  70  kc  at  a  modula¬ 
tion  index  of  1.8. 

Hooter  Supply:  6.3  v  ±  10%  ot  1.2  A 
Mote  Supply:  2(X)  v  ot  60  mo. 

Screen  Supply:  150  v  ot  15  mo. 
site:  2%  X  X  1% 

Weight:  0.9  lb. 


Beam  Power  Tube 

Radio  Corp.  of  America,  Camden, 
N.  J.  Type  6-46  vhf  beam  power 
tube  provides  large  power  output 
with  small  driving  power  and  rela¬ 
tively  low  plate  voltage.  It  is  ex¬ 
pected  to  find  wide  amateur  applica- 


Vl'rite  the  factory  for 
complete  emgimeerimg  data 
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tion  in  the  2-meter  band.  The  new 
tube  is  designed  to  handle  60  watts 
of  power  input  at  175  me.  It  meas¬ 
ures  approximately  !«  in.  in  diam¬ 
eter  and  33  in.  long. 


SIGNAL-SPLITTER  MCL-IO-VBX  eliminates  adjacent-chonnel  and  hetero¬ 
dyne  interference  to  either  CW,  narrow-bond  voice  or  broadcast-quality 
receptions  — will  separate  twa  carriers  on  the  same  "assigned"  frequency 
when  difference  is  but  .005%  with  60db  attenuation  to  jamming  carrier 
fat  carrier  frequencies  of  the  order  of  10,  15  MC'. 

Signal-Splitters  are  used  with  standard  communications  receivers. 

This  new  variable  selectivity  model  can  be  supplied  with  fram 
three  to  seven  selectivity  switch  positions  in  either  selected  sideband, 
providing  a  total  of  fourteen  useful  single-sideband  widths  from  lOOeps 
out  to  10,000cps  with  high  attenuation  to  all  frequencies  outside  the 
selected  possband. 

Carrier  accenter  circuit  greatly  reduces  the  distortion  effects  of 
selective-fading  and  high-percentage  modulatian  detection  —  signal 
carrier  is  raised  20db  abave  sidebands. 

Used  by  nine  Departments  and  Agencies  of  U.  S.  Government 

and  many  foreign  communications  componies  and  governments  to  pro¬ 
tect  their  radio-telephone  telegroph  circuits  from  bad  jamming. 
Signal-Splitter  installations  over  ten  years  old  are  still  in  service. 
Write  for  descriptive  literoture  on  the  MCL-IO-VBX  and  ather  Signal- 
Splitters. 


Control  Knobs 

Raytheon  Meg.  Co.,  Waltham  54, 
Mass.,  has  developed  a  complete 
selection  of  control  knobs  for  use 
in  the  manufacture  of  both  com¬ 
mercial  and  government  electronic 
equipments.  The  selection  breaks 
down  into  six  types:  round,  skirted- 
round,  dial-skirted  round,  pointer, 
skirted-pointer  and  crank  knobs, 
ranging  in  size  from  7/10  in.  to  21 
in.  in  diameter.  The  knobs  are 
engineered  from  government  ap¬ 
proved  materials,  having  been  made 
of  black  injection  molded  cellulose 
acetate  butyrate,  incorporating 
anodized  aluminum  inserts  with 
two  plated  hex  socket  .set  screws. 


MCL-IO-VBX  SIGNAL-SPLITTER 


VTVM 


Freed  Transformer  Co.,  1718 
Weinfield  St.,  Brooklyn  27,  N.  Y. 
Model  10-40  vtvm  is  a  high-imped¬ 
ance  wide-frequency-range  volt¬ 
meter  that  can  be  used  at  audio  and 
ultra.sonic  frequencies.  The  instru¬ 
ment  is  composed  of  a  precision  five- 
step  attenuator,  an  r-c  coupled 
multistage  amplifier,  a  balanced 
rectifier,  a  balanced  d-c  amplifier 
and  a  special  meter  in  which  the 
deflection  is  proportional  to  the 
logarithm  of  the  current  through  it. 


Literature. 


Galvanometers  and  Dynamometers. 
Leeds  &  Northrop  Co.,  4934  Sten- 
ton  Ave.,  Philadelphia  44,  Pa.  The 
complete  line  of  standard  galva¬ 
nometers,  dynamometers,  d-c  indi¬ 
cating  amplifiers,  and  accessories 
for  use  in  null-balance  or  cali¬ 
brated  deflection  measurements  is 
presented  in  the  newly-revised  20- 
page  catalog  section  ED.  In  addi¬ 
tion  to  the  usual  galvanometers  of 
the  pointer  or  reflecting  type,  the 
publication  describes  and  illus¬ 
trates  low-level  d-c  iadi«ating 
amplifiers  that  can  be  used  as  null 
detectors,  direct-reading  itvsiru- 
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always  dependable,  uniform 
base-material  quality  in 

MOSINEE  Forest  Fibres! 


i 


Kenvon 

TRANSFORMERS 
for  standard 
and  special 
applications 

Designed  by  specialists  of  2S  yeors 
standing  •  Engineered  to  exocT 
specifications  -  Tested  for  peak  per¬ 
formance  •  Constructed  to  outlast  their 
guorontee  •  Kenyon  transformers 
meet  all  Army-Navy  specificatioiss. 


KiNYON 

TRANSFORMtRS 

FOR 

•  MIL  Applications 

•  Radar 

I#  Broadcast 

o  Atomic  Enorgy  Equlpmont 
o  Spocial  Machinory 
o  Automatic  Controls 

•  Exporimontal  Loborotorlos 


As  a  base  material  for  many  parts  of  vital 
importance  to  electronics  and  the  electrical 
goods  industry,  MOSINEE  forest  fibres 
assure  you  of  consistent  uniformity  of 
elearical,  physical  and  mechanical  charac¬ 
teristics,  true  to  your  specifications. 

That’s  why  manufacturers  in  the  fields  of 
elearonics  and  electrical  goods  know 
MOSINEE  in  terms  of  its  being  "more 
than  paper”.  For  dependable  base  materials, 
consult  MOSINEE  "Fibrologists”  .  .  . 
experienced  and  qualified  to  cooperate  in 
problems  of  base  materials. 


MOSINEE  PAPER  MILLS  COMPANY* 
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PHALO 


ments  and  recorder  preamplifiers. 
The  catalog  section  includes  a 
galvanometer  selector  guide. 

Kquipment  listings  are  complete 
I  and  specifications  are  presented 
in  tables  to  make  comparison  easy. 

Electron  Microscope  Movie.  North 
American  Philips  Co.,  Inc.,  Re¬ 
search  &  Control  Div.,  750  S.  Ful¬ 
ton  Ave.,  Mt.  Vernon,  N.  Y.,  has 
available  a  30-minute,  16-mm 
sound  film  dealing  with  electron 
microscopy.  It  explains  the  oper¬ 
ation  and  application  of  the  instru¬ 
ment  and  illustrates  some  of  the 
work  that  can  be  performed  with 
the  aid  of  this  research  tool.  In¬ 
dustrial  and  scientific  groups  inter- 
e.sted  in  making  arrangements  for 
exhibition  of  the  film  should  con¬ 
tact  C.  .1.  Woods  giving  place, 
date  and  hour  desired  for  the 
showing. 

Magnetic  Alloys.  The  Interna¬ 
tional  Nickel  Co.,  Inc. ,-67  Wall  St., 
New  York  5,  N.  Y.,  has  available 
a  20-page  bulletin  entitled  “Iron- 
Nickel  Alloys  for  Magnetic  Pur¬ 
poses  (20  to  90  Percent  Nickel)”. 
Tables  and  graphs  correlate  chem¬ 
ical  composition  with  magnetic 
properties,  trade  names  and 
sources  of  supply.  Typical  appli¬ 
cations  suggest  uses  for  the  alloys 
depending  on  their  predominant 
characteristics.  Included  are  de- 
•scriptions  of  alloys  most  suitable 
where  magnetic  shielding,  high 
permeability,  constant  permeabil¬ 
ity,  change  in  magnetic  properties 
I  with  temperature  are  required,  or 
where  a  material  with  a  rectangu¬ 
lar  hysteresis  loop  or  one  showing 
high  magnetostriction  are  essen¬ 
tial. 

Product  Index.  P.  R.  Mallory  & 
Co.,  Inc.,  3029  E.  Washington  St., 
Indianapolis  6,  Ind.,  has  completed 
a  product  index  providing  specific 
information  in  condensed  form 
concerning  a  line  of  electrochem¬ 
ical,  electromechanical,  electronic 
I  and  metallurgical  products.  The 
catalog,  designed  to  acquaint  engi¬ 
neer  and  layman  alike  with  basic 
data  on  available  products,  in¬ 
cludes  brief  descriptions  of  the 
specifications,  features  and  appli¬ 
cations  of  the  complete  line  of 
batteries,  capacitors,  contacts,  rec¬ 
tifiers,  resistors,  switches,  vibra- 
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details  write  for  Folder  No.  lOl  or  telephone 


HYacinth  2*4S00, 


Conditions 


PHILAMON  LABORATORIES 

5717  Third  Avenue  Broohlvn  20,  N.  Y. 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it’s  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  ’TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  rubes:  glass  or  metal— chassis  or  j 
sub-chassis  mounted. 

THERE'S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND  > 

MINUTURE  TUBE!  | 

VTrit*  lor  samples,  easalogsie  and  prict  lisss. 

THI  BIRTCHfR  CORPORATION 
4371  V«a*y  Mvd. 

L*«  32,  C«Hf. 


Accuracy  1  Part  in  10,000  (.01%)  from 
—40*  to  +85*C.,  and  1  Part  in  5,000 
from  —40*  down  to  —  55*C. 

INTEKCHANOEABLE  .  .  .  Since  the  400  cycle  resonators  are 
completely  interchangeable,  we  arc  able  to  furnish  them 
separately — and  merely  recommend  to  you  the  proper  oscil¬ 
lator  circuit  to  use.  Now  available,  a  recently  developed 
oscillator  circuit  for  aircraft  use,  designed  for  operation 
from  22  to  30  volts  D.C. 

COMPENSATED ...  Thermal  compensation  method  employed 
maintains  fork  accuracy  throughout  rated  operating  tem¬ 
perature  range  without  benefit  of  oven  control  or  warm¬ 
up  time. 

^  SOLDER-SEALED  A  EVACUATED  . .  .  Accuracy  unaffected  by 
barometric  pressure,  altitude,  or  relative  humidity 
variations. 

lAsniltJ  msrsnlilies  availtsbia  from  storlc . . .  For  complete 


MODEL  DSLA-400-K-N4085 


400  cycle 

tuning  fork  resonator 

for  precision  frequency  control 
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AMSCO  CORPORATION 


NIW  PHOOUCTS 


tors,  metals  and  ceramics,  tuners 
and  resistance  welding  supplies. 


Lightweight  Soldering  Iron.  Gen¬ 
eral  Electric  Co.,  Schenectady  5, 
N.  Y.  Bulletin  GED-1583  covers 
a  new  lightweight  soldering  iron. 
The  device  described  is  designed 
especially  for  radio,  electronic  and 
instrument  manufacturers  who 
need  high-speed,  pinpoint  solder¬ 
ing  accomplished  in  close  quarters. 


Equipment  Catalog.  Precise  De¬ 
velopment  Corp.,  Oceanside,  N.  Y., 
has  released  the  first  of  a  aeries  of 
catalog  sheets  listing  company- 
products  currently  marketed.  Sali¬ 
ent  features  of  the  products  and 
a  complete  list  of  specifications  are 
given.  Among  the  units  illus¬ 
trated  and  described  are  the  model 
630  r-f,  a-f  and  tv  marker  gener¬ 
ator,  models  909  and  907  vtvm’s, 
model  635  universal  a-f  sine, 
square  and  pulse  generator,  model 
912  r-f  probe  and  model  999  h-v 
probe. 


DeJUR  Am»ce  Corporation  an- 
nouncot  tho  addition  of  tho  now 
Sorio*  R-210  and  R-310  Ruggod- 
iaod  Instrumonts.  In  mooting 
govornmont  spociflcation  MIL-M- 
10304,  DoJUR  hat  incorporotod 
foaturot  horotoforo  unobtain- 
ablo  in  niggodixod  inttrumontt. 
Thoy  have  boon  dotignod  to 
moot  and  ovon  turpatt  tho  ox- 
hauttivo  tottt  roquirod  by  tho 
armod  torvicot.  Thoy  porform 
porfoctly  undor  tho  tovorott 
torvico  conditions  that  would 
dottroy  convontional  inttru¬ 
montt.  _ 


Audio-Visual  Information.  Audio- 
Master  Corp.,  341  Madison  Ave., 
New  York  17,  N.  Y.,  has  obtainable 
a  catalog  incorporating  latest  de¬ 
velopments  in  the  audio-visual 
field-transcription  players,  p-a  sys¬ 
tems,  3-speed  phonographs,  record¬ 
ing  tape,  educational  and  classical 
music  records,  filmstrips  on  Ameri¬ 
can  hi.story,  16-mm  musical  films 
and  like  topics. 


#  A  AND  /  A 

RUGGEDIZED  D.  C.  INSTRUMENTS 
MODEL  R-210  MODEL  R-310 


Components  Catalog.  Cambridge 
Thermionic  Corp.,  437  Concord 
Ave.,  Cambridge  38,  Mass.,  has 
announced  a  catalog  on  electrical 
and  electronic  components.  The 
conveniently  indexed  publication 
contains  useful  data  on  terminal 
lugs,  terminal  boards,  swagers, 
hardware,  insulated  terminals,  coil 
forms,  wound  coils  and  other 
equipment  Photographs  of  com¬ 
ponents,  complete  with  detailed 
descriptions  and  working  draw¬ 
ings  containing  specifications  are 
included. 


•  MachfinUm  sutpandad  by  intamol  liva  rubbar  ring  mounts  for  maxi¬ 
mum  shock  displocomont  and  protoction. 

•  Rxtornal  livo  rubbor  grommot  for  shock  mounting  with  intorlocking 
part  of  front  boioi  oliminatos  glass  broakago  and  bosol  distortion. 

•  Wator-tight  soal  to  panol  providod  by  rubbor  grommot. 

•  Glass  to  motal  soal  for  porfoct  hormotic  soaling. 

•  Drawn  stool  caso  with  hoavy  cadmium  plato  providos  high  dogroo  of 
magnotic  shiolding. 

•  High-grado  fusion  sools  for  torminals  and  window  glass  withstand 
thormal  shock  of  oxtronM  tomporaturo  changos. 

•  Ruggod  glass-to-motal  soal  torminals  withstand  a  3000  volt  brook- 
down  tost  undor  oxtromo  humidity  conditions. 

•  Entiro  nMchanism  has  comploto  ruggodisod  construction  for  high  shock 
and  vibration  rosistanco. 

RofifSt  trsin  ISO  nikreampcrst  !•  t  miiliamp«r*(  D.C.  ovailabl*  for  imnMdwt*  dslivsry 
is  IW  six*.  Other  rongM  in  2^^"  and  3'^"  being  •ubmitled  fer  gevernment  oggrevol. 

A  complete  lint  of  Stondord  Meters,  Pre-  ^  reqwott  on  company  letterhead  to  Dept, 

cision  Pofentiomeleri,  Power  Rheoitets,  and  ^  -  ;■ ...  '  --ji:-.  ij,.  -Li 

Precision  Miniature  connectors  ovoileble.  vill  pot  you  on  our  moiling  list,  ond 

Cotulogs  on  reouest.  bring  you  BUllETIN  200E. 


V'ibrator  Maintenance.  James  Vi- 
brapower  Co.,  4036  North  Rock¬ 
well  St.,  Chicago  18,  Ill.,  has 
available  a  4-page  booklet  outlin¬ 
ing  the  proper  connections  and 
adjustment  of  oscilloscopes  in 
wave  form  observation  of  vibra- 
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2  KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


The  \ 
finest 

reproduction  1^1 
comes  from  'jF 

FAIRCHILD 

MODEL  126  TAPE  RECORDERS 


For  Only  $650. 


Never  before  o  value  like  this  M«  2-KW 
beech  model  "Bombarder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hordening, 
braiing,  soldering,  onneoling  ond  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Mokes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  soves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  ceil 
mode  to  customer's  requirements.  Send 
samples  of  work  wonted.  We  wilt  od- 
viso  time  cycle  required  for  your  por- 
ticulor  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
mode  in  the  following  ranges  of  Power; 
1-2-JH-5-7W-10-12Vi-I5. 18-25-40-60- 
SO-100-250KW. 


CORRUGATED  QUENCHED  GAP  CO. 

107  Monroo  St.,  Garfield,  N.  J. 


Whatever  you  put  on  tape,  you  can  count  on 
the  hnest  reproduction  from  the  Fairchild 
Model  126  Magnetic  Tape  Recorder.  It  is 
quality  designed  for  a  long,  useful  life  .  .  . 
for  year-in,  year-out  accuracy  and  minimum 
maintenance.  That  means  its  final  cost  is 
substantially  less  than  other  professional 
recorders.  These  exclusive  Fairchild  fea¬ 
tures  explain  why. 


IXCIUSIVI  Highest  signal-to-noise 
ratio  of  any  tape  recorder — permits 
recording  with  lowest  possible  dis¬ 
tortion  and  dubbing  or  transfer  with¬ 
out  degradation  of  quality. 

EXCLUSIVI  Syncroll  Drive  insures 
exactly  synchronous  tape  speed  from 
start  to  finish.  Comes  up  to  stable 
speed  faster.  Gives  you  accurate  tim¬ 
ing  of  program  and  on-pitch  repro¬ 
duction.  Splice  tape  from  remote 
sections  of  roll  when  required — no 
change  in  pitch. 

EXCLUSIVE  Oversize  Capstan,  1%' 
diameter  with  180*  tape  wrap,  elim¬ 
inates  tape  slippage,  giving  better 
timing  accuracy. 

EXCLUSIVE  Dynamic  Reel  Braking 
insures  smooth  stops.  No  friction 
brakes  to  wear  out. 


EXCLUSIVE  Pic-Sync  Attachment- 
optional  feature.  Corrects  for  tape 
stretch  and  shrinkage.  Provides  ab^ 
lute  timing  required  for  lip  synchro¬ 
nous  sound  on  tape  with  motion 
pictures  and  TV  programs. 

EXCLUSIVE  Automatic  Framing 
Control — available  with  Pic-Sync — 
brings  the  recorder  into  “frame” 
with  movie  projector  or  second  tape 
machine  when  both  are  started  from 
standstill,  regardless  of  differences 
in  starting  times.  Also  ideal  for 
editing. 


Remember,  invest  in  a 
Fairchild  and  you  have 
tomorrow’s  recorder 
today  ...  at  lowest 
overall  cost.  Send  for 
bulletin  Til,  giving 
complete  data. 


RECORDIHO: 

EQUIPMiMT! 


1S4th  STREET  R  7th  AVENUE  •  WHITESTONE,  NEW  YORK 
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tors.  There  is  also  a  complete 
chart  of  common  waveforms  and 
the  interpretation  of  each.  The 
publication  will  be  of  value  to 
all  service  engineers  and  designers 
using  vibrator  power  supply  equip¬ 
ment. 


Auto  .4ntennas.  Ward  Products 
Corp.,  Division  of  The  Gabriel  Co., 
1523  E.  4.5th  St.,  Cleveland  3,  Ohio, 
has  relea.sed  a  new  three-color 
auto  antenna  catalog.  In  addition 
to  describing  the  Eight-Ball. 
Phantom,  Air  King  and  other 
models,  the  catalog  introduces  the 
company’s  exclusive  Elektron  lead 
cable. 


Components  Catalog.  DeJur- 
Amsco  Corp.,  45-01  Northern  Blvd.. 
Long  Island  City  1,  N.  Y.,  has 
available  a  six-page  two-color 
brochure  illustrating  in  full  de¬ 
tail  a  variety  of  Continental  Con¬ 
nector  components  designed  for 
such  instruments  as  computers, 
radar  equipment  and  plug-in  units 
for  packaging  components.  The 
connectors  described  have  been 
made  interchangeable  with  those 
now  being  used  universally. 


The  Model  TT-7  features  12  VHF  channels  plus  1  or  2  UHF  inputs  with 
appropriate  UHF  power  switching  built  in.  Available  for  41  me.  IF  systems. 
(Can  be  supplied  for  21  me.  IF  systems.) 


SPECIFICATIONS: 

RF  AAAPLIFIER: 
OSC.  MIXER: 
POWER  SUPPLY: 


6BQ7 

6X8 

135  volts  at  10  ma. 

250  volts  at  14  ma. 

6.3  volts  at  0.85  amps. 

Into  a  5  me.  6  db  A  f  IF  grid— 
High  channels  23  db  min. 

Low  channels  26  db  min. 

As  measured  into  a  3.0  to 

3.5  me.  A  f  IF- 

9.5  db  max.  for  high  channels 
8.0  db  max.  for  low  channels 
40  db  min.  high  channels 

46  db  min.  low  channels 
50  db  min.* 

20  db  min. 

Plus  or  minus  1  me.  min. 

Plus  or  minus  2  me.  max. 


Terminal  Catalog.  Triad  Tran.x- 
former  Mfg.  Co.,  2254  Sepulveda 
Blvd.,  Los  Angeles  64,  Calif.  Cata¬ 
log  TH-52  covers  a  line  of  multiple 
and  single  terminals.  It  contains 
actual  size  illustrations,  specifica¬ 
tions  and  dimensional  drawings, 
plus  recommended  installation  pro¬ 
cedure,  general  information  and 
several  typical  installation  appli¬ 
cations. 


GAIN: 


NOISE  FACTOR: 


IMAGE  REJECTION: 


Crossbar  Switch.  A.  W.  Vincent 
Co.,  39  State  St.,  Rochester  14, 
N.  Y,,  has  released  four  pages  of 
reference  data  on  a  unit  that  may 
be  used  wherever  it  is  necessarj- 
to  switch  lines  to  lines  in  any 
combination  and  at  frequencies 
from  0  to  10  me.  A  price  and  deliv¬ 
ery  schedule  is  also  available. 


IF  REJECTION. 

RF  BALANCE: 
VERNIER  RANGE: 


*  Except  channels  2-3  and  4  of  41  me.  tuners. 

*  In  the  UHF  position,  the  tuner  is  changed  to  an  amplifier  for  the  UHF  I.F. 
Power  is  applied  to  the  UHF  tuner  which  may  be  either  a  FULL-RANGE 
CONTINUOUS  TUNER  or  a  single  channel  UHF  tuner.  In  either  case,  a 
separate  UHF  antenna  input  is  provided. 


D-C  Power  Supply.  The  Superior 
Electric  Co.,  Bristol,  Conn.  Bulle¬ 
tin  V1051  covers  in  detail  the 
Varicell,  a  source  of  variable 
stabilized-regulated  d-c  voltages 
operating  from  a-c  power  lines. 
The  bulletin  is  complete  with 
photographs,  circuit  diagrams,  out- 


SARKES  TARZIAN,  Inc. 


Tuner  Division 
Bloomittgton,  Indiana 
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his  year’s  National  Radio  Show 


in  London  will  hr,  without  any  question,  the  biggest 
and  most  comprehensive  exhibition  in  the  history  of  this  important 
modem  industry.  There  you  will  see  all  of  the  latest  developments  in 
Radio,  Television,  Telecommunications  and  Electronics,  which  have  taken 
British  Radio  to  the  forefront  of  the  world's  markets.  For  visitors  from 
overseas  there  will  be  opportunities  to  make  special  tours  of  actual  installa¬ 
tions.  If  you  have  not  already  made  arrangements  for  your  visit,  do  so 
right  away— this  Show  will  be  the  outstanding  event  of  the  Radio  Year. 


UNDE  AIR  PRODUCTS  COMPANY 

A  MVIMON  or  UfaON  CAtWOt 
AM)  CASSON  COaeOtATtON 
iMIanSMMMS  HWi  NMTatkW.N  T. 

PSnXSAqinfMS  .Csas««v.  IMtaS,  TwosI* 
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"Pig-ln.A.Poke”Ohinsl 

The  ohms  we  package  in  IRC 
Resistors  are  never  unknown 
quantities.  You're  sure  of 
gettinf;  just  the  kind  and 
quantity  you  need  for  your 
specific  job. 

For  example — quick-footed, 
hyper-accurate  ohms  for 
highly  critical  computer  cir¬ 
cuits.  Or  big-muscled,  depend¬ 
able  ohms  that  take  heat, 
humidity  and  sudden  over¬ 
loads  in  their  stride.  Or  adapt¬ 
able,  jack-of-all-trades  ohms 
with  a  baker’s  dozen  of  uses 
in  all  kinds  of  day-to- 
day  applications. 

We  package  all  of  these — and 
scores  more!  Just  tell  us  what 
kind  of  ohms  you  need .  They’re 
ready  for  delivery. 


LOMDOM  ■  EHGLAHD  ■  Aug.  26-5ept.  6 


Overseas  residents  may  obtain  full  information  from: 

THE  RADIO  lADl'MTRY  COUNCIL 
59  RUSSELL  SQUARE  •  LONDON  W,C.l  •  ENGLAND 
TeUgrams:  Oidarion,  Wtstctnt,  London 


INTERNATIONAL  RESISTANCE  CO. 


401  North  Brood  Stroot 
Philodolphio  B,  fa. 


I  M.S.C. 

f^^(Mass  Spectrometer  Checked), 

RARE  GASES 


HELIUM  •  NEON 
ARGON  •  KRYPTON  •  XENON 


jbNDC  Rare  Goses  are  man  spectrom¬ 
eter  checked  to  oswire  you  gases  of 
known  purity  and  uniformly  high 
quality.  Availabie  in  commercial-sise 
cyflnders  and  gloss  bulbs. 

tJNOC,  the  world's  largest  producer  of 
gases  der'ived  from  the  otmospherU^ 
can  iqeel  your  individual  needs  of  pur¬ 
ity.  ,  .volume ...  mixture .. .  contoiners . .. 


BPmSH  MAT/OBAL 

RADIO  SHOW 


(contifiiMd) 


NEW  PRODUCTS 


line  dimensions,  ratings  and  de¬ 
scriptive  data  on  the  Varicell. 


Radiation  Counter  Tubes.  Am- 
perex  Electronic  Corp.,  25  Wash¬ 
ington  St.,  Brooklyn  1,  N.  Y.  A 
24-page  folder  describes  and  gives 
operational  diagrams  on  the  type 
75  series  gamma  counters;  the  type 
90  NB  permanent-sensitivity  beta- 
gamma  counter:  the  types  100  and 
200  series  permanent-sensitivity 
mica-end  window  and  alpha-beta 
counters;  type  120  series  end  mica- 
window,  beta  counters:  type  150 
series  mica-end  window,  beta- 
gamma  counters;  type  15;{C  x-ray 
counter;  type  2:10X  alpha-beta 
Geiger  counter;  and  type  240  alpha- 
beta  gamma,  and  x-ray  counters. 


Here’s  a  ready  answer 
to  your  control  problems 


SS.WHITE  FLEXIBLE  SHAFTS 


Combu.stion  Indicator.  Ess  Instru¬ 
ment  Co.,  Bergenfield,  N.  J.  Bul¬ 
letin  801  gives  a  two-page  descrip¬ 
tion  of  another  photoelectric 
relay  application  in  the  form  of  a 
Hazegage  combustion  indicator. 
Since  the  proper  ratio  of  air  and 
fuel  is  a  constant  concern  to 
design,  plant  and  operating  engi¬ 
neers,  the  bulletin  is  a  ready  ref¬ 
erence  to  fuel  savings  through 
increased  combustion  efficiency. 
Wiring  diagrams  of  installation 
and  relay  circuits  are  included. 


With  a  single  S.S.Wliite  remote  control 
flexible  shaft  unit,  it's  a  simple  matter 
to  bring  control  to  any  desired  point  in 
an  electronic  circuit.  These  adaptable, 
flexible  mechanical  elements  can  be  run 
around,  over  or  under  intervening  parts, 
need  no  alignment,  and  are  quickly  and 
easily  installed. 

S.S.White  remote  control  shafts  have 
been  developed  specifically  for  control 
service.  They  have  the  necessary  char¬ 
acteristics  to  provide  the  quality  of  con¬ 
trol  needed  for  most  applications.  With 
proper  selection  and  application,  they’ll 
provide  any  required  degree  of  sensi¬ 
tivity  and,  once  installed,  are  practically 
immune  from  trouble  and  require  no 
attention. 


Selenium  Rectifier  Stacks.  Gen¬ 
eral  Electric  Co.,  Schenectady  5, 
N.  Y.  A  new  28-page,  two-color 
booklet  describes  the  basic  char¬ 
acteristics  and  the  applications  of 
selenium  rectifier  stacks.  Desig¬ 
nated  as  GET-2350,  the  booklet  is 
complete  with  charts,  graphs  and 
tables  illustrating  the  principles 
of  rectification  and  the  character¬ 
istics,  manufacture,  circuit  de¬ 
sign  and  application  of  selenium 
rectifiers. 


ENGINEERING 

COOPERATION 

S.S.ir/iile  engineer* 
ore  ready  to  help  you 
work  out  any  proposed 
flexible  shaft  applica¬ 
tions,  Their  coopera¬ 
tion  is  yours  mithout 
obligation.  Write  us 
for  details. 


GET  THE  FULL  FLEXIBLE  SHAFT  STORY 

Send  for  the  new  256-page  S,S,White  Flexible  Shaft 
Handbook,  It  contains  complete  authoritatire  informa¬ 
tion  on  all  phases  of  flexible  shaft  selection  and  appli¬ 
cation,  Copy  sent  free  if  you  request  it  on  your  business 
letterhead  and  mention  your  position. 


Controls  Bulletin.  Wirt  Co.,  5231 
Greene  St.,  Philadelphia  44,  Pa., 
has  issued  bulletin  177  describing 
a  complete  line  of  wire-wound  po¬ 
tentiometers  and  rheostats,  ,and 
slide  switches  having  a  wide  range 
of  exacting  applications  in  the 
electrical,  electronic,  appliance 
and  test-equipment  fields.  The  bul¬ 
letin  gives  all  pertinent  details  on 
potentiometers  and  rheostats  rated 
from  3  to  5  w,  made  with  Bakelite 
housings  in  values  from  5  to  100,- 
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More  Valuable  Than  Ererl 

New  Pofloromk  tnginecriiiQ  ochievements  em¬ 
bodied  in  these  improved  instruments  open 
importont  new  opplicotions  involving  modulo- 
tion  ond  interference  probloms. 

SA-to  ond  Sl-to  enoble  spectrum  onolysis  of 
signols  so  close  in  frequency  thot  their  corros- 
ponding  indicotions  would  normolly  mosk  one 
onother. 

•  IMPROVED  RESOLUTION  down  to  SO  cps 
for  RE  spMtrum  onolysis  where  moiimum 
resolution  is  o  "must'' 

•  LOW  SWEEP  RATES  down  to  1  scon  per 
second  for  onolysis  of  puisod  RE  signols 
with  low  p.r.f/s 

•  LONG  PERSISTENCE  DISPLAYS 

•  CONTINUOUSLY  VARIABLE  SCANNING 
WIDTH 

3  types  ovoilobic  with  moiimum  sweepwidths 
of  iOO  KC..  I  MC.  ond  10  MC. 


PAhfiLTZOR  MOOEL  38-8.1' 200^ 


WRITE  TODAY 
FOR  COMPLETE 
SPECIFICATIONS 
AND  PRICES 


10  South  Stcofid  Avonuo.  Mount  Vernon,  N.  Y. 
MOunt  Vernon  4-3970  •<  ♦ 


We  may 

KNOCIC 
yOORHAT 
OFF 

with  our  Quote  on 
SAVINGS  and  DEUVERY 


Sound  like  exaggeration?  Not 
when  you  know  that  the  elec- 
Wm  tronic  tube  industry  looks  to 
The  Bead  Chain  Mfg.  Co.  for  its 
millions  of  radio  tube  pins.  Or,  that 
builders  of  electrical  apparatus  turn  to  us 
for  the  contact  pins,  terminals,  jacks  and 
sleeves  required  in  tremendous  quantities. 

For  pin.like  parts,  and  variations  of 
bushings  needed  for  mechanical  pur¬ 
poses,  as  well,  we  are  the  money-saving 
supplier  to  scores  of  famous  makers  of 
products  like  toys,  business  machines, 
appliances,  ventilators. 


msiMhas 


NabMiy  ha*  What  Wa  Naval  To  be  able  to 
produce  our  famous  Bead  Chain  to  sell 
for  pennies  per  yard,  we  had  to  develop 
oar  own  equipment  and  method  .  .  .  our 
Multi-Swage  Method. 

Instead  of  turning  and  drilling  parts  ' 
from  solid  rod,  or  stamping  and  forming 
them,  our  Multi-Swage  Method  auto¬ 
matically  swages  them  from  flat  stock 
into  precision  tubular  forms,  with  tight 
seams.  By  increasing  the  production 
rate  many  times  and  eliminating  scrap, 
this  saves  a  large  part  of  the  cost  by  other 
methods. 


Yen  save  . . .  H  wa  can  make  III  We  can 
almost  say  with  certainty  that  if  we  can 
make  that  part  {ap  to  '4'  dia.  and  to 
1^'  length)  you  use  in  lar^e  quantities, 
we  can  show  you  a  big  saving.  And,  as¬ 
sure  on-time  deliveries  to  meet  your 
defense  work  schedules!  We  have  some¬ 
thing  unique  back  of  that  claim  .  .  . 


What  We  Can  Make.  Parts  may  be 
beaded,  grooved,  shouldered,  and  of 
most  any  metal.  Generally,  should  not 
exceed  dia.  or  1 '  /  length.  Catalog 
shows  many  Standard  Items  available  in 
small  quantity,  Designs  must  usual¬ 

ly  be  ordered  in  lots  of  a  half-million  or 
more,  unless  they  are  frequently  re¬ 
ordered. 


low  Cost  Way  to  Got  Ports 
for  MoRy  Mochonical  Usos 

Shaft  baarlngt— Foot  or  rasi  paw 
I  — Spocars  batwaan  partr — Shoul- 
dar  pkia  for  parmonant  ottochmanK. 


Oat  Cast  Comparison.  Send  blueprint  or 
sample  and  quantity  requirements.  We 
will  return  an  eye-opener  on  economy. 

l0t  BEAD  CHAIN  makt  it  by 

MULTI-SWAGE 


I  want  this 

Catalog  —  Data  Foldor 
Tha  Band  Chain  Mfg.  Ca. 
tS  Mountain  Orova  St.,  Bridgaparf,  Conn. 
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NEW  PRODUCTS 


(coiitmued) 


CERAMIC 

COIL 

FORMS 


National  high-grade 
ceramic  coil  forms  have  been 
designed  for  a  wide  variety  of 
communication  and  industrial 
applications.  Types  XR-1  3, 
XR-13A  and  XR-lOA  are 
primarily  for  use  in  transmitters, 
diathermy  equipment,  etc.  The 
XR-60  and  XR-70  series  are 
permeability-tuned  coil  forms, 
conforming  to  JAN  specifications, 
with  either  brass  or  iron  slugs. 
Write  for  drawings  and 
specifications. 


XR-«0 

XR-61 

XR-62 

XR.63 


COMPLETE 
LINE  OF 
SOCKETS 


There  is  a  National 
socket  for  every  popular 
tube  type  and  every  circuit 
application.  All  feature  low-loss 
electrical  characteristics, 
firm  tube  support  and  easy, 
secure  mounting.  They  are 
recommended  wherever  the 
highest  quality  is  required. 

Write  for  drawings 
and  specifications. 


Wrltr  tor  drawirngs 


000  ohm.s,  and  supplied  with  shaft 
and  bushings  as  required.  Also 
covered  are  potentiometers  and 
rheostats  rated  from  1.5  to  2  w 
with  metal  housings  and  furnished 
with  bushings  for  mounting,  or 
with  slotted  rotors  and  rivet 
mounting.  Resistance  range  is  5  to 
12,000  ohms. 

I)r>-  Type  Transformers.  Mag- 
natran  Inc.,  248  Schuyler  Ave., 
Kearny,  N.  J.  Catalog  No.  6-01 
announces  a  line  of  indoor  and 
indoor-outdoor  dry  type  trans¬ 
formers.  The  transformers  de¬ 
scribed  incorporate  easy-to-install 
features  and  meet  all  standards 
such  as  AIEE,  ASAMEMA  and 
UL.  Ratings  listed  are  600  volts 
and  below,  single  phase,  3  kva  to 
200  kva. 

Constant  Voltage  Transformers. 
Sola  Electric  Co.,  4633  W.  16th  St., 
Chicago  50,  Ill.,  has  published  the 
No.  CV-142  booklet,  a  22-page  up- 
to-date  cross  reference  to  its 
transformers.  Ample  space  is 
given  in  the  catalog  to  engineering 
notes  and  operating  data.  The 
publication  includes  clear  photo¬ 
graphs,  schematic  diagrams  and 
dimensional  diagrams  of  every 
unit  offered.  There  are  also  charts 
showing  performance,  harmonic 
analyses,  electrical  and  mechan¬ 
ical  specifications.  Lithographed 
j  in  two  colors,  the  new  bulletin  is 
punched  to  fit  standard  3-ring 
binders. 

Tachometer  Indicators.  Metron 
Instrument  Co.,  432  Lincoln  St., 
Denver  9,  Col.  Technical  data 
sheet  No.  42HJK  describes  0.25- 
percent  accuracy  tachometers  for 
making  high-accuracy  speed  meas¬ 
urements  conveniently  in  a  con¬ 
tinuously  indicating  switchboard 
instrument.  The  instruments  de¬ 
scribed  have  10  overlapping  or  ad¬ 
joining  ranges  instantly  selectable 
by  a  rotary  switch. 

Potentiometer  Pressure  Transduc¬ 
ers.  Rahm  Instruments,  Inc.,  12 
West  Broadway,  N.  Y.  7,  N.  Y. 
The  single-page  bulletin  162  cov- 
,  era  the  type  PT  pressure  trans¬ 
ducer  designed  for  gage,  differ¬ 
ential  or  absolute  pressure  in 
which  the  brush  of  a  precision 
potentiometer  is  actuated  by  a 
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KLEINS 


VULCAN 


ELECTRIC  COMPANY 

\  DANVERS  lO  MASS. 


RESISTANCE 

CAPACITANCE 

INDUCTANCE 


ixclusiv 


for  hi jh  precision 
readings  _ 


%]  Mathias 


KLEIN 


WATER  IMMERSION  HEATER 
Thermostat  Control 
Heots  water  electrically  in  large 
and  small  tanks,  range  boilers, 
etc.  Eosily  installed.  Does  not 
disturb  eiisting  plumbing. 

Low  cost  hot  water  for  smoll  foc- 
tories,  stores,  offices,  loborotories 
and  a  host  of  other  pieces. 
Special  types  for  heating  oils, 
chemicols  and  other  liquids. 


No.  301  KLEIN 
LONG  NOSE  PLIERS 

E»tro  loEsg  r*och  of  (O'**  pomits 
9«nifi9  Nile  dfffkwft  plocos. 
Hordonod  ond  tomporod  to  osmato 
positivo  grip  ot  pood.  Avoilobto  m 
6  ood  7  inch  longtfcs. 


NOSE  OBLIQUE  CUTTINO  W  I 

Ono  of  dbo  most  wsofvl  took  m  yosir  s  ^ 

Norrow  twod  pormdt  vso  in 

confinod  plocot.  IndividspoHy  honod  ~ 

knivos  moot  occwrotoly  ot  oW  points  ^ 

ond  stay  sKorp.  Avoiloblo  in  5  or  6 

•  There  is  a  Klein  Plier  made  for  every  job  in  wiring  radios,  television 
or  sound  system  amplifiers.  Long  nose  pliers  that  assure  a  tight  grip  even 
in  confined  spaces.  Keen  edged  cutters  that  stay  sharp  even  after  continued 
service.  Flat  nose  pliers,  duck  hilt  pliers,  curved  nose  pliers— many  types 
and  sizes  to  meet  every  wiring  need. 
By  having  a  full  selection  of  these  quality 
^  tools,  you  will  save  valuable  time 

in  any  wiring  work. 

Tbri  K/tm  Pocifi  TttI 
Cmidt  girts  fssll  issfrr- 
smsstmn  sU  sjpts  and 
fats  4^  Klein  Pliers. 

A  npy  srill  he  sent 
urithons  Migasiess. 


AVt  TOUR  SUPPLIER 
Foroign  Disiribotor 
Intarnotlowol  Standard 
Elociric  Corp. 

Now  York 


Shown:  Modol  250.C 


SInco  1tS7 


BMWN  ELECTM-MEASSREMCIIT  COUP. 

Sfsttialisis 


ImirisssstHi 


1 

ELECTRIC  HEATING  UNITS 
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MURPHY  &  MILLER,  Inc 


Chicago  5,  Illinois 


1322  South  Michigon  Avonuc 


NEW  PRODUCTS 


(continued) 


new  HUMIDITY  TEST  CABINET 

for  sdciAonatofUf  or  “PnocUictioK 


change  in  pressure  to  produce  a 
change  in  resistance-ratio  or  volt¬ 
age.  General  data  regarding  avail¬ 
able  instruments  and  a  typical 
wiring  diagram  are  included. 

Battery  Information.  National 
Carbon  Co.,  A  Division  of  Union 
Carbide  and  Carbon  Corp.,  30  E. 
42nd  St.,  New  York  17,  N.  Y.,  has 
available  a  technical  bulletin 
providing  designers  of  battery- 
operated  electronic  equipment 
with  e.ssential  specifications  on 
F>veready  batteries.  The  informa¬ 
tion  included  applies  principally 
to  radio  receivers.  It  can  also  be 
used  in  the  design  of  portable 
radio  transmitters,  audio  ampli¬ 
fiers,  laboratory  apparatus,  test 
instruments  and  other  battery- 
operated  electronic  equipment. 
Terminal  sketches  are  given  and 
maximum  dimensions  shown  in 
tabular  form. 

UHF-TV  Transmitting  Antenna. 
The  Workshop  Associates,  Di¬ 
vision  of  The  Gabriel  Co.,  136 
Crescent  Rd.,  Needham,  Mass.  A 
single-sheet  bulletin  announces  a 
new  transmitting  antenna  for  uhf 
television.  Advantages  of  the  unit 
described  are  extreme  reliability, 
light  weight,  high  gain,  good 
match,  controllable  horizontal  cov¬ 
erage,  low  height  and  low  cost.  A 
cross-section  view  and  typical 
vertical  radiation  pattern  are 
shown. 

Military  Variable  Resistors.  Chi¬ 
cago  Telephone  Supply  Corp.,  Elk¬ 
hart,  Ind.  Data  sheet  No.  160  con¬ 
tains  technical  data  on  a  complete 
line  of  military  variable  resistors. 
Included  are  two  pages  of  dimen¬ 
sional  drawings  and  photos  and  a 
one-page  table  of  performance 
characteristics. 

Impedance  Measurements.  General 
Radio  Co.,  275  Massachusetts  Ave., 
Cambridge  39,  Mass.  Type  1602-A 
uhf  admittance  meter  is  fully  de¬ 
scribed  in  Form  777-A,  a  four-page 
brochure.  Several  photographs,  a 
schematic  diagram,  typical  meas¬ 
urements,  specifications  and  in¬ 
formation  on  auxiliary  equipment 
are  included. 

'  Decimal  Counting  Units.  Berke¬ 
ley  Scientific  Corp.,  Richmond, 
Calif.,  has  announced  a  4-page 


•  BiilH-in  refrigeration  and  condensing 
syttemt  provide  FAST  TIMPERATURE 
and  HUMIDITY  changes  WITHOUT  CON¬ 
DENSATION  ON  TESTED  PARTS 


Built-in  humidification,  heating  and 
refrigeration  systems  provide  fast,  ac¬ 
curate  humidity  testing  .  .  .  quick 
temperature  rise  or  pull-down  and  ab¬ 
solute  elimination  of  condensation  on 
material  being  tested.  Individual 
and  /or  interlocked  control  of  tempera¬ 
ture,  humidity  and  cooling  provide 
flexibility  to  meet  any  need. 

Optional  equipment  includes  time 

•  6  eiecirical  leads  In  work  space  f er  fas.,  control  system  for  pre-setting  dry  and 

^  wet  bulb  temperatures  for  automatic 

easy  can  c  Variation  of  relative  humidity.  Cabi- 

•  Forced  air  circulation — glass  viewing  nets  £ire  laboratory  tested  and  shipped 

panel  ready  for  operation. 


•  Cloi«  Control  of  humidity  ond  tomporo> 
furo  ratios 


•  77  cu.  ft.  working  tpoco 

•  HormtHcolly  tooUd  rtfrigorotion  unit— 
Extro  copocity  condensor  tystom 


LOW  TEMPERATURE  CHESTS 


copocity 


Murphy  &  Miller  Low  Temperature 
Chests  and  Cabinets  are  widely  used 
in  many  industries  for  laboratory  and 
production  testing  of  materials,  com¬ 
ponents  and  equipment.  Maintaining 
low  temperatures  within  2°  of  setting, 
fully  insulated  and  vapor-sealed  for 
high  operating  efficiency,  these  cabi¬ 
nets  or  chests  will  give  you  long  and 
satisfactory  service. 

WrHo  for  Catalog  ond  complota  spocHIcoHon  doto  today. 


•  Rongtt  to  •140  '^Fotflngar  tip  control 

•  Troublo>frao  KormuticoMy  tooltd  ro* 
frigorotion  units 

•  Intulotod,  vopor-stoi«d  cobinots 

•  Woldod  tubing— no  laokt  or  mointun* 
onco  problems 


Catalog  sHooH  and  full  data  sant  without 
oMigatioii  to  you.  Writ#  todoy,  giving  tho 
tiso  working  oroo  and  tomporotura  rang#* 
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CalvO. 


THREE 


. . .  for  application*  ro« 
quiring  low  •foctrlcof 
nolsa,  low  and  constant 
contact  drop,  high  cur¬ 
rant  danslty  and  mini¬ 
mum  wear. 


EXTENSIVaY  USED  IN 

SELSYNS 

ROTATING  THERMOCOUPLE  and 
STRAIN-GAGE  CIRCUITS 
ROTATING  JOINTS 
GUN-FIRE  CONTROLS 
OYNAMOTORS  etc. 


RESISTANCE.  CAPACI¬ 
TANCE,  INDUCTANCE  and 
power  factor  are  measured 
quickly  and  accurately  on  this 
Marconi  engineered  instrument. 


Wide  rang*  of  grades  available  for  standard 
and  special  opplicolions. 

Brush  holders  ond  coin  silver  slip  rings  avail¬ 
able  for  use  with  Silver  Graphalloy  Brushes. 


OTHER  GRAPHALLOY  PRODUCTS: 


Three  basic  bridgesare  used  with  a  I, OOOeps  oscillator  and  3  tube  logarithmic 
amplifier  with  wide  range  automatic  gain  control.  Simple  to  use.  the  main 


Oil-free  self-lubricating 
Bushings  and  Bearings,  Oil- 
free  Piston  Rings,  Seal  Rings, 
Thrust  and  Friction  Washers, 
Pump  Vanes. 


dial  is  direct  reading,  w  ithout  arithmetic,  on  all  ranges  (0.1  o- 10  M  u,  I  {xuf- 
100  uf,  I  |xH  -  lOOH)  to  an  accuracy  of  one  per  cent.  Its  industrial- 
designed  appearance  fits  well  in  modern  surroundings  and  partners 
its  outstanding  electrical  performance.  Let  us  mail  you  full  particulars. 


Wrilt  us  for  Data  SHotti  and  furihor  information 
Outlino  your  probitm  ond  we  will  apply  our  yoars  of 
occumulattd  experience  toward  its  button. 


GRAPHITE.  METALLIZING 
CORPORATION 

1055  NEPPERHAN  AVENUE  •  YONKERS.  N.  Y. 


MARCONI  instruments 

Specialists  in  Communication  Test  Equipment 

23-2S  BEAVER  STREET  •  NEW  YORK  4 

CANADA:  CANADIAN  MARCONI  CO..  MARCONI  BUILDING.  2442  TRENTON  AVENUE.  MONTREAL 
ENGLAND:  Hud  Office  MARCONI  INSTRUMENTS  LIMITED  ST.  ALBANS  HERTS. 

M>ni(ins  Af.nti  in  Eiport:  MARCONI'S  WIRELESS  TELEGRAPH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  LONDON  .  W  C  2 
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HEILAND  RESEARCH  CORPORATION  ■  uo  e.  Eii.h  a 


Colorodi 


dependoble  instruments. 


NEW  PRODUCTS 


(CMtillMd) 


folder  illustrating  and  describing 
its  models  700A,  705A,  706A  and 
707A  decimal  counting  units.  Con¬ 
struction  details,  basic  design, 
typical  applications  and  technical 
specifications  for  the  line  are 
given.  The  units  discu.ssed  fea¬ 
ture  direct-reading  decimal  pres¬ 
entation,  a  range  to  one  million 
cps  and  standard  plug-in  mount¬ 
ing. 

Phenolic  Tubing.  The  Cleveland 
Container  Co.,  6201  Barberton 
Ave.,  Cleveland  2,  Ohio.  Clevelite 
and  Cosmalite  spirally  laminated 
paper-base  phenolic  tubing  are 
covered  in  a  recent  bulletin.  In¬ 
formation  is  given  on  general 
properties,  fabrication  and  the 
various  applications  of  the  prod¬ 
uct.  A  property  chart  on  a  variety 
of  grades  is  included. 

Fasteners.  The  Palnut  Co.,  61 
Cordier  St.,  Irvington  11,  N.  J,, 
has  isuued  a  4-page  folder  dealing 
with  fasteners  for  radio  and  tv 
coils  and  shield  cans.  Photo¬ 
graphs,  mechanical  drawings  and 
complete  descriptions  of  the  fast¬ 
eners  are  included. 


The  Heiland  A-500  recorder  embodies 
many  features  found  only  in  much  larger 
instruments ...  easy  loading;  four  quick 
change  paper  speeds;  precision  time  lines; 
trace  identification;  paper  movement  in¬ 
dicator;  direct  monitoring  of  galvanometer 
light  spots.  Case  dimensions  x  93^"  x 
12^4”.  Weight  33  lbs.  Paper  width  4’'-100' 
long.  Available  for  either  12  volt  or  24 
volt  D.C  operation. 


Resistance  Units.  Keystone  Carbon 
Co.,  St.  Marys,  Pa.,  presents  prop¬ 
erties,  performance  characteristics 
and  detailed  application  informa¬ 
tion  on  a  line  of  negative-tempera- 
ture-coefficient  resistance  units  in 
an  8-page  technical  bulletin. 
The  units  described  are  elec¬ 
trical  .semiconductors  in  which  re¬ 
sistance  to  the  flow  of  current 
varies  inversely  with  the  temper¬ 
ature  of  the  material.  Types,  di¬ 
mensions,  nominal  wattage  ratings 
and  time  constants  for  the  .stand¬ 
ard  sizes  are  tabulated.  Ask  for 
bulletin  No.  13. 

Metallized  Paper  Capacitors.  Pyra¬ 
mid  Electric  Co.,  1445  Hudson 
Blvd.,  North  Bergen,  N.  J.  Bulletin 
MP-1  contains  eight  pages  of  engi¬ 
neering  data  on  a  wide  line  of 
metallized  paper  capacitors.  In¬ 
cluded  is  information  on  con¬ 
struction,  impregnating  materials, 
standard  tolerances,  operating 
temperature  ranges,  capacitance  in 
microfarads  and  sizes  in  inches. 

Permanent  Magnets.  The  Arnold 
Engineering  Co.,  Marengo,  Ill. 
Bulletin  M-102  is  a  four-page 


An  8  volt  battery  pack  provides  self  con¬ 
tained  power  source  affording  complete 
portability  and  flexibility  to  the  Heiland 
A-401  Recorder.  Other  features  are  similar 
to  the  A-500.  Case  dimensions  with  battery 
pack  7"  X  9Vi"  X  1214”,  without  4^4"  x 
91^"  X  12*4";  Weight  with  pack,  39  lbs., 
without,  22  lbs.  Single  speed.  Paper  width 
2"- 100'  long.  Available  for  12  volt  or  24 
volt  D.C.  operation  without  battery  pack. 


Accurate  oscillograph  records  provide  data  for  better  product 
design  and  performance.  Heiland  recorders  are  being  widely- 
used  for  numerous  aircraft,  laboratory  and  industrial  applica¬ 
tions.  Write  today  for  Heiland  catalog  of  recorders,  galva¬ 
nometers  and  associate  equipment. 
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nOHLES  iRd  MODELS 


A  v«ol  iiion>y  Miv«r  for  indtitfry. 
fMovon  by  tlio  oxporitnco  of  tool  on4  dio, 
oloctroftic  mochiiM*  rodio,  oloctricol 
•nd  intfnimont  manvfocturort. 

The  Green  Engraver  zipa  out  prcci* 
0*00  work  on  metal,  plastics,  wood.  gUts, 
bard  rubber,  etc.  .  .  .  engraves  panels, 
name  plates,  scales,  dials,  molds,  lenses, 
loatruoaeots.  instruction  plates,  directional 
signs  ...  by  simple  tracing.  Routing, 
profiling  and  three  dimensional  modeling 
indicate  its  versatility.  Electronic  etch* 
ing  attachment  available. 

Specify  the  Green  Engraver  for  the  best 
4n  low  coat  performance. 

Special  attachments  and  engineering 
service  available  for  production  work. 

FREE  —  Fact-packed  folder 
yours  upon  revest. 


363  Putnom  Avo.,  Cambridge.  Most. 


r-s<M-a 

fbo  wiACop 


S>506.D6 
Sockel  wMi 
deapIcociMl 


Por  S^VoHt, 
23  Ampsrss  par 

Cnnfnct  Alfn^ 
oblo  by  cbcvlt 
OiomcforisHcs. 


Socket  coiOocts  phosphor  bronse^  knifo>swlldi 
type,  codmkMi  ploted.  PHio  oontoOs  hord  bron, 
codisHMi  ploleA  2,  A  A  A 10,  ond  12  eontocK. 
ft«os  ond  sockets  polarised,  long  leokope  poth 
horn  teneinai,  ond  femMnol  to  omend.  Cops  ond 
brockeh,  steel  porkerited  (nMt>preefsd|.  Plug 
ond  socket  Mocks  lnlerd»ongeoble  bi  caps  ond 
brockets.  Termbiol  connecHons  most  occesslble. 
Cop  insuloted  with  convoi  bokefite. 

Writs  for  Jones  SUUETM  500  for  M  detols 
online. 


TRANSMISSION  LINE 


for  VHF 
and  UHF 
TELEVISION 


leading,  most  experienced  manu¬ 
facturer  in  the  field— offers  a  com¬ 
plete  series  of  coaxial  transmission 
lines  for  TV  service  at  frequencies 
from  54  to  890  MCS.  The  use  of 
TEFLON*  insulators  minimizes  im¬ 
pedance  discontinuities,  increases 
efficiency.  To  obtain  optimum  per¬ 
formance,  ANDREW  coaxial  line  is 
compensated  by  under-cutting  the 
inner  conductor.  A  complete  selec¬ 
tion  of  accessories  for  vhf  and 
UHF  TV  line  is  available.  For  addi¬ 
tional  information  on  these,  and 
on  transmission  line  applications, 
please  write  to  the  Andrew  sales 
department. 

*TRADE-.MARK  FOR  DUPONT  TETRAFLUOROETHYLENE  RESIN 

y/ndtew 

W  coneosATioM 

363  EAST  75TH  STREET,  CHICAGO  19 

ANTtNNA  SPECIALISTS 

TRANSMISSION  LINES  FOR  AM  FM  TV-MICROWAVE  .  ANTENNAS  •  DIRECTIONAL 
ANTENNA  EOUIPMENT  .  ANTENNA  TUNING  UNITS  •  TOWER  LIGHTING  EOUIRMENT 
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PYROFERRIC  IRON  CORES  are  sci¬ 
entifically  manufactured,  under 
strictest  quality  controls  and  rigid 
maintenance  of  close  electrical  and 
mechanical  tolerances. 


PYROFERRIC  services  are  available  for 
the  engineering  of  your  core  production 
requirements  .  .  .  write  for  catalog  22, 
which  gives  complete  powdered  iron 
core  information  such  as  the  manufac¬ 
ture  of  iron  cores,  their  electrical  proper¬ 
ties,  materials,  design  considerations, 
standardization  data,  uses,  and  contains 
other  useful  information. 


YRO  FERRIC 


NCW  YORK  67,  N  Y 


621  EAST  216  ST. 


NEW  PRODUCTS  (ce«tiniM4) 

folder  on  Alnico  permanent  mag¬ 
nets.  It  shows  demagnetization 
and  energy  curves  for  various 
types  of  Alnico,  as  well  as  tables 
of  physical  and  magnetic  proper¬ 
ties.  Such  special  magnet  mate¬ 
rials  as  Vicalloy,  Remalloy,  Cunico 
and  Cunife  are  discussed.  In¬ 
cluded  is  technical  information  on 
Sintered  Alnico. 


Radiation  Survey  Instrument.  El- 
Tronics  Inc.,  2647  N.  Howard  St., 
Philadelphia  33,  Pa.  Bulletin  No. 
501  illustrates  and  describes  model 
PR-3  portable  instrument  for  the 
measurement  of  radiation  intensi¬ 
ties.  Ten  typical  applications  are 
listed.  The  unit  described  oper¬ 
ates  from  an  inexpensive  A  and 
B  battery  complement. 


Picture  Tubes.  Hytron  Radio  & 
Electronics  Co.,  Salem,  Mass.,  has 
issued  engineering  data  bulletins 
on  the  types  21FP4A  low-voltage 
electrostatic-focus  and  21EP4A  cy¬ 
lindrical-face  rectangular  all-glass, 
picture  tubes.  Each  bulletin  con¬ 
tains  general,  mechanical  and  elec¬ 
trical  data,  as  well  as  terminal 
connection  information  and  dimen¬ 
sional  diagrams. 


Cro.  Allen  B.  DuMont  Labora¬ 
tories,  Inc.,  1000  Main  Ave.,  Clif¬ 
ton,  N.  J.,  announces  the  type  303 
quantitative  10-mc  c-r  oscillograph 
in  a  single-.sheet  bulletin.  Illus¬ 
trated  in  the  bulletin  is  a  single 
oscillogram  that  demonstrates  sig¬ 
nal  delay,  transient  response,  no 
high-frequency  overshoot,  undis¬ 
torted  deflection,  sweep  linearity 
and  speed,  time  calibration  and 
amplitude  calibration. 


Hermetically  Sealed  Relay.  Gen¬ 
eral  Electric  Co.,  Schenectady  5, 
N.  Y.  Bulletin  GEA-6729  illustrates 
and  describes  the  CR2791G  her¬ 
metically  sealed  relay  for  elec¬ 
tronic  applications  in  aircraft, 
aboard  ship  and  on  portable  units. 
Reasons  for  hermetic  sealing, 
technical  specifleations,  chief  fea¬ 
tures,  performance  data  and  di¬ 
mensional  diagrams  are  included. 


Components  Catalog.  DX  Radio 
Products  Co.,  Inc.,  2300  W.  Armi- 
tage  Ave.,  Chicago  47,  Ill.,  has 
published  a  12-page  catalog  illus- 
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Monu^ocfurers  of  Precij»on  f/ecfrico/  Pesisfonce  /nsfrumenfs 


PALISADES  PARK  •  NEW  JERSEY 


OWSER 


STAMPING 

COMPANY 


TECHNICAL  REFRIGERATION 

OfVMlO^  BOWSfff  INC 


AMOGET 

TYPE 

600 


Exclusiv*  Canadian  Ditt.:  RCA  Victar,  Ltd 


O  Spociel 


WASHER  SPECIALISTS  for  nearly 
half-xentury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom- 
icaL  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD’S  CATALOG  ON  FILE; 
write  for  it. 


StTMl. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 
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WHEN  YOU  NKD  A  MINIATURE  TRANSFORMER 


CHECK 

THESE  FEATURES 
OF  THE 

/HORNET 


SIZE  AND  WEIGHT  Because  they  are  designed  for  high 

operating  temperatures.  Hornet  Transformers  and  Reactors  have 
only  about  one-fourth  the  size  and  weight  of  Class  A  units  of 
comparable  rating. 


VOLTAGE  RATINGS  Designs  are  available  for  RMS  test 
voltages  up  to  10,000  volts  at  sea  level,  and  up  to  5,000  volts  at 
50,000  feet  altitude.  Power  ratings  from  2VA  to  5KV'A. 

POWER  FREQUENCIES  These  units  are  designed  to  oper¬ 
ate  on  380/1600  cps  aircraft  power  supplies,  60  cps  power  sup¬ 
plies,  and  any  other  required  power  frequency. 

AMBIENT  TEMPERATURES  Hornet  Units  can  be  designed 
for  ambient  temperatures  up  to  200  deg.  C.  Size  for  any  given 
rating  depends  upon  ambient  temperature  and  required  life. 

LIFE  EXPECTANCY  Extensive  tests  indicate  that  the  life 

expectancy  of  Hornet  units  at  continuous  winding  temperatures 
of  200  deg.  C.  is  over  50,000  hours. 

MOISTURE  RESISTANCE  Since  Hornet  Transformers  and 
Reactors  contain  only  inorganic  insulation,  they  are  far  more 
moisture  resistant  than  conventional  Class  A  insulated  units. 

EFFICIENCY  Regulation  and  efficiency  of  Hornet  Trans¬ 
formers  compare  favorably  with  Class  A  units. 


SPECIFICATIONS  Hornet  Transformers  meet  the  require¬ 
ments  of  Government  specifications  covering  this  type  of  equip¬ 
ment. 


Bulletin  B300,  ronlaining  full  electrical  and  dimentiona! 
data  on  Hornet  unit*,  it  now  available.  Write  for  it,  or  tell 
lit  your  specification*  for  special  unit*. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA  NEW  JERSEY 


NtW  PRODUCTS  (csntinued) 

trating  and  describing  its  special¬ 
ized  products.  Topics  covered 
are:  toroids,  toroid  filters,  special 
assemblies,  tuners,  defiection 
yokes,  ion  traps,  transformers  and 
speakers. 

Tiny  Zinc  Die  Castings.  Grie.s  Re¬ 
producer  Corp.,  780  E.  133r(l  St., 
New  York  54,  N.  Y.,  has  released 
a  booklet  presenting  detailed  data 
on  the  properties,  design  advan¬ 
tages  and  improved  uses  of  tiny 
zinc  alloy  die  castings.  It  includes 
a  chart  comparing  relative  cost, 
production  and  design  features  of 
various  fabricating  methods.  A 
diagrammed  reference  guide  ex¬ 
plains  how  to  take  advantage  of 
the  many  time  and  money  saving 
features  of  the  company’s  ex¬ 
clusive  zinc  die-casting  technique. 
Another  chart  lists  the  composi¬ 
tion  and  properties  of  zinc  alloys. 

Trimmer  Capacitors.  Sprague 
Electric  Co.,  North  Adams,  Mass. 
Engineering  bulletin  604  gives  full 
details  on  the  type  AOS  ceramic 
trimmer  capacitors.  The  units 
described  are  designed  for  use  in 
circuit  applications  where  maxi¬ 
mum  stability  of  capacitor  charac¬ 
teristics  is  of  utmost  importance. 

Cam  Milling  &  Jig  Boring.  Eisler 
Engineering  Co.,  Inc.,  750  South 
13th  St.,  Newark  3,  N.  .1.,  recently 
published  a  new  catalog  showing 
interesting  operations  in  cam  mill¬ 
ing  and  jig  boring,  and  describing 
their  plant  facilities. 

Subminiature  Plugs.  Cannon  Elec¬ 
tric  Co.,  3209  Humboldt  St.,  Los 
Angeles  31,  Calif.  Volume  IV  No. 
2  of  the  Cannonade  features  a  com¬ 
plete  new  line  of  subminiature 
plugs  for  aircraft  and  components 
industries.  The  units  described  are 
I  suitable  as  rack  and  panel,  box 
I  mounted,  wall  mounted  or  cord 
mounted  connectors.  Also  shown 
is  a  photo  review  of  connector 
applications. 

Potentiometers  and  Bridge  Instru¬ 
ments.  The  Bristol  Co.,  Waterbury 
20,  Conn.,  has  published  bulletin 
P1245  describing  a  line  of  Dyna- 
master  strip-chart  electronic  po¬ 
tentiometers  and  bridge  instru¬ 
ments  for  industrial  plant,  pilot 
plant,  process,  research  and  labora¬ 
tory  use.  The  36-page  bulletin  gives 
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Resilient . . .  Conductive . . .  Compressible . . .  Cohesive 


From  closures  for  cabinets  to  gas¬ 
kets  for  waveguide  couplings, 
Metex  Electronic  Shielding  as¬ 
sures  lasting  metal-to-metal  con¬ 
tact  to  prevent  leakag^e,  without 
the  need  for  costly  machining  to 
secure  precise  surface-to-suriace 
contacts.  Metal  wire  —  knitted, 
not  woven  or  braided  —  gives 
Metex  Electronic  Strips  and  Gas¬ 
kets  that  combination  of  conduc¬ 


tivity  and  resiliency  which  makes 
them  so  effective  and  economical 
for  shielding. 

For  a  more  detailed  picture  of  the 
scope  of  utility  of  Metex  Elec¬ 
tronic  Products,  write  for  free 
copy  of  “Metex  Electronic 
Weather  Strips."  Or  outline  your 
specific  shielding  problem — it  will 
receive  immediate  attention. 


METAL  TEXTILE  CORPORATION 

KNimiS  OF  wm  MISH  FOI  MOM  THAN  A  QUAR1II  ONTURT^ 


641  East  First  Avenue 


Roselle,  N.  J. 


Play  your  part  in  the  development  of 
Automatic  Controls  viith  Honeywell, 
long  e>stablished  leader  in  the  control 
industry. 

Help  solve  today's  problems  in 
some  of  the  fields  liste<l  below  as 
they  pertain  to  automatic  control, 
and  help  jtave  the  way  to  a  lietter 
future. 

•  Klectronics 

•  Servo  Mechanisms 

I  •  Hydraulics 

'  •  tilectm-Magiirlics 

I  •  Gyros 

•  fiomputers 

•  KIrctro-niechaiiical  devices 

•  Electrical  contact 
pheiifniiena 

If  vou  are  interested,  please  write 
giving  a  resume  of  your  (pialihcations 
to  Mr.  Ross  Wagner,  Minneapolis- 
Honeywell  Regulator  Go.,  Dept. 
I  EL-1,  Minnea[M)lis  8,  Minn.  Your 

correspondence  held  in  strict  confi¬ 
dence,  of  course. 

If  you  are  now  utilizing  your 
highest  skill  in  a  defense  industry, 
please  do  not  apply. 


This  is  the  afge  of 
Automatic  Control 


SERVOTHERM  PRODUCTS 


BOLOMETER  AND 
PREAMPLIFIER 

Thermistor  bolometers  ore  FAST,  sensi¬ 
tive  INFRARED  ond  HEAT  detectors.  Especiolly 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


THERMISTOR 
POWER  SUPPLY 


Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPU- 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 


NtW  HYDE  PAIX,  N.Y. 


’Advanced  Series  400- A 


NEW  PRODUCTS 


(continiMd) 


information  concerning  a  number 
of  new  instruments  for  recording 
and  indicating  such  variables  as 
temperature,  pH,  speed,  voltage, 
power,  current,  smoke  density, 
strain  and  other  variables  that  can 
be  measured  in  terms  of  d-c  current, 
d-c  voltage,  resistance  or  capaci¬ 
tance. 


Telemetering  Receiving  Stations. 
Bendix  Aviation  Corp.,  Pacific 
Division  Development  Labora¬ 
tories,  Olive  and  Lake  Sts.,  Bur¬ 
bank,  Calif.  A  complete  description 
of  the  standard  telemetering  re¬ 
ceiving  stations  developed  by  the 
company  is  now  available  in  a  new 
18-page  illustrated  booklet.  The 
literature  illustrates  and  describes 
the  construction  and  operation  of 
the  stations  and  their  components. 


Strip  Chart  Potentiometer.  Min- 
neapolis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  The  new  two-second 
high-speed  ElectroniK  strip  chart 
potentiometer  is  described  and  illus¬ 
trated  in  specification  sheet  179. 
Operating  on  the  continuous-bal¬ 
ance  principle,  the  instrument  pen 
and  pointer  discussed  will  travel 
full  scale  in  two  seconds.  Drilling 
and  mounting  dimensional  dia¬ 
grams  for  the  potentiometer  are 
shown. 


Variable  Transformer.  The  Su¬ 
perior  Electric  Co.,  Bristol,  Conn. 
Bulletin  P252  is  complete  with 
photographs,  outline  dimensions, 
ratings  and  other  descriptive  ma¬ 
terial  on  the  Powerstat  type  10 
variable  transformer.  The  unit 
treated  is  the  answer  to  variable 
a-c  voltage  control  problems  in¬ 
volving  50,  100  and  150  watts. 


Mobile  .Antennas.  Ward  Products 
Corp.,  1523  East  45th  St.,  Cleve¬ 
land  3,  Ohio,  has  released  Form 
54-153,  a  4-page  brochure  cover¬ 
ing  its  line  of  mobile  antenna  rods, 
bases  and  springs.  The  folder  de¬ 
scribes  nearly  20  separate  stand¬ 
ard  rods,  plus  many  special 
designs  for  particular  applica¬ 
tions,  roof-top  and  motorcycle 
models,  as  well  as  bases  and 
springs  to  handle  standard  rods. 
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*49  XCELITE  ^ 
ClMtrtnic  Mi99«t  Snip 
(•hear  action  typa) 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


Yomr  Sperlal 
Hmlled 
tm  Tkim  Stzea  & 
Ctmae  Totrrmmeea 


YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  RTTENTION 


GOOD  NEWS  FOR  YOU 
-New  XCEUTE  ToobI 

Besides  these  new  pliers  de¬ 
signed  eiclusirely  for  electrical, 
radio  ond  electronic  use, 
XCELITE  brings  you  UNI¬ 
DRIVER,  the  screwdriver  with  5 
qukk-chonge  blodes!  Hove  your 
supplier  show  you  these  ond  other 
quality  XCELITE  Tools* 


Where  might 
is  measured 
in  miilionths 
of  an  inch 

1 


a~l  Behind  its  striking  power  lie  incredibly  pre- 

'  ^  cise  instruments  and  fire  control  devices. 
'/^  Here,  at  the  heart  of  a  modem  warship's 
I  might,  you’re  likely  to  find  Micro  precision 
— t —  ground  ball  bearings  —  tiny  miniatures  in 
sizes  as  small  as  Ve”  O.D.  and  with  certain  tolerances 
held  to  within  25  millionths  of  an  inch. 

In  America,  only  Micro  makes  such  bearings.  Because 
they  are  fully  ground  they  assure  trueness  of  dimen¬ 
sions,  higher  capacity  and  lower  friction  than  is  possible 
by  other  ntethods.  Yet  Micro  bearings  actually  cost  less. 

If  extreme  refinement  in  size,  weight  and  efficiency 
are  your  objectives,  investigate  the  advantages  offered 
by  Micro  bearings. 

Write  today  for  Technical  Bulletin  No,  50 


MICRO 


S  Moifi  SfTMt,  Pttgrborouflip  N.  H. 
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OFF'THESHtlF 

SERVICE 


can  save  months 
on  ijour  schedule 


H.  CROSS  CO 


ONE  SOURCE  OP  SUPPLY 
for  oil  kinds  of  aECTRICAL 
MEHRS,  INSTRUMEPnS  and 
INDUSTRIAL  CONTROLS 

No  need  to  hold  up  pro¬ 
duction  for  lack  of  a 
meter,  controller  or  other 
instrument!  Electro- 
Tech’s  warehouse  is  bulg¬ 
ing  with.p/anel  meters, 
solenoids,  transformers, 
rectifiers,  timers,  counters 
and  every  other  kind  of 
meter  and  cocttrol  device. 
F’/us— complete  laboratory 
facilities  to  convert,  repair 
and  re-scale  stock  meters 
and  instruments  to  fit 
your  needs. 

•  SIMPSON 

•  WESTON 

•  STRUTHERS-DUNN 

•  MICRO  SWITCH 

•  SUPERIOR  EUCTRIC 

•  GENERAL  EUCTRIC 

•  WHEELCO 

KKKK!  PURCHASING  GUIDE 
ITrite  todsy! 

ELECTRO-TECH 

EQUIPMENT  COMPANY 
Dept.  E-6  55  Lupenord  5t 
N«w  York  13.  N.  Y. 

PhoiK:  BA  7-420S 
Wire:  CODE  RDL 

Teletype:  TWX-NYI-2906  ^ 


IS  BEEXMAN  ST..  N.  Y.  38.  N.  Y 
worth  2-2044  and  COrtlandt  7-0470 
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PLANTS  AND  PEOPLE 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 
Personnel  Changes  Announeed 


Recent  position  changes  in  our 
field  involve  thirty  people.  A  brief 
resume  is  as  follows : 

Arnold  A.  Cohen,  associated 
with  Engineering  Research  Asso¬ 
ciates,  Inc.,  St.  Paul,  Minn.,  since 
1946,  has  been  appointed  director 
of  telecomputing  systems  develop¬ 
ment  for  ERA.  In  his  new  capac- 
it.v  he  will  direct  the  development 
of  special-purpose  digital  comput¬ 
ers,  and  the  application  of  digital 
techniques  to  control,  instru¬ 
mentation  and  communications 
problems. 

Charles  B.  Raybuck,  specialist  in 
microwave  theory,  has  been  pro¬ 
moted  from  assistant  chief  engi¬ 
neer  to  chief  engineer  of  Melpar, 


Inc.,  Alexandria,  Va.  Other 
changes  at  Melpar  include  Arthur 
C.  Weid  who  moves  from  chief 
engineer  to  executive  assistant  to 
the  executive  vice-president  of  the 
company;  and  William  C.  Tuller, 
formerly  director  of  engineering, 
who  has  been  elected  vice-presi¬ 
dent  in  charge  of  engineering  of 
Melpar,  Inc. 

Philips  B.  Patton,  with  the  com¬ 
pany  since  1948,  has  been  elected 
vice-president  of  the  Lenkurt  Elec¬ 
tric  Co.,  Inc.,  San  Carlos,  Calif.  He 
had  previously  been  chief  of  the 
radio-telephone  and  telegraph  sec¬ 
tion  of  the  FCC’s  engineering  de¬ 
partment.  Also  at  Lenkurt,  George 
F.  Koth.  works  manager  of  the 
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P.  B.  Patton  G.  F.  Koth 

organization,  has  been  elected  a 
vice-president  of  the  company. 

Marvin  H.  Kronenberg  has  been 
appointed  a  staff  member  of  the 
CBS-Columbia  Advance  Develop¬ 
ment  Laboratory.  Before  joining 
the  corporation  he  was  a  member 
of  the  RCA  Industrial  Service 
Laboratory,  and  prior  to  this  was 
chief  engineer  and  president  of 
Vision  Research  Laboratories,  Inc. 

General  Bronze  Corp.  has  pro¬ 
moted  Ira  Kamen  to  vice-president 
of  its  Brach  Mfg.  Corp.  Division. 
He  was  formerly  a  management 
executive  directing  the  sale  and 
engineering  of  RCA  Antenaplex 
systems  in  the  New  York,  New 
Jersey  area. 

Dale  L.  Bunday,  former  radio 
supervisor  for  the  city  of  Fort 
Worth,  Texas,  has  joined  the 
General  Electric  Electronics  Di¬ 
vision  as  a  district  sales  manager 
for  communication  equipment  His 
headquarters  will  be  in  Oklahoma 
City,  Okla. 

Robert  I.  Gaines,  previously 
associated  with  Semco  Serv¬ 
ices,  Inc.,  consulting  engineers, 
and  Communication  Measurements 
Laboratory,  electronics  manufac¬ 
turers,  both  of  New  York  City,  has 
been  promoted  to  the  post  of 


CELEBRATE  BILLIONTH  V  ACUUM  TUBE 


At  a  recent  ceremony  In  the  Emporium,  Pa.,  plant  oi  SyWania  Electric  Product!  Inc. 
H.  Ward  Zimmer  (right),  the  company's  executive  yice-president  congratulates 
Matt  Bunu.  manager  oi  the  Radio  Tube  Division,  who  holds  the  billionth  vacuum 
tube  produced  since  1924.  Next  to  Bunu  is  George  Rishell  who  produced  Sylvania's 
first  radio  tube — type  201 A — and  set  up  the  first  tube  production  line.  Rishell  Is 
holding  the  company's  first  tube.  Harold  Rainier,  left,  manager  of  the  Renewal  Sales 
Dept,  and  George  Sommers,  general  sale",  manager  for  the  division,  olso  took  part 
in  the  ceremony 
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I  MIXED  record 

•  AUTO  CHANGER 


Never  before  has  there  been  a  record 
changer  (K)ual  to  the  B.S.R.  Monarch, 
which  without  doubt  gives  tremendous 
sales  appeal  to  any  instrument  in  which 
it  is  mounted.  It  includes  all  features 

demanded  by  the  discriminating  listener  and  has  a  styling  and 
colour  that  will  blend  with  any  cabinet  design. 

Simplicity  of  design  guarantees  long  life  and  trouble-free  operation. 
The  controls  consist  of  one  knob  only,  no  levers  to  adjust,  no  loose 
fitments,  no  confusing  adjustments  for  playing  the  increasingly  propular 
7*  L.P.  records. 

A  brilliant  new  three  diameter  selector  enables  different  diameter 
records  to  be  played  automatically.  The  machine  thinks  for  you  by 
automatically  adjusting  itself  for  all  three  diameters. 

Quality  of  reproduction  is  unequalled  due  to  the  outstanding  per¬ 
formance  of  the  latest  B.S.R.  reversible  pick-up  cartridge  with  two 
sapphire  styli  for  standard  and  long  playing  records. 

OUTSTANDING  FEATURES 

-V' Automatically  selects  and  plays  12',  lO*,  and  7'  records,  mixed  in 
any  order  at  331,  45,  or  78  R.P.M. 

'V' Changer  automatically  stops  after  last  record,  motor  is  switched 
off  and  pick-up  is  returned  to  rest  position. 

JF  Carefully  designed  to  reduce  moving  parts  to  the  very  minimum, 
giving  long  trouble-free  life. 

4-  New  turn  over  pick-up  has  extended  range  up  to  10,000  c.p.s.  Self 
compensated  accurately  for  the  L.P.  lower  frequencies  with  the 
Turnover  frequency  at  the  correct  point.  Compliant  enough  to 
take  the  lowest  frequencies. 

'tFOperates  on  100/125—  200/250  volts, 

_ _  -  _ _  50  cycles,  A.C.  mains.  Models  avail- 

able  for  60  cycles  A.C.  mains. 
Careful  design  allows  us  to  deliver  this 
unrivalled  unit  anywhere  in  the  world 

yljli  149  Broadway,  New  York  6,  N.Y. 


Telephone  Worth  4-4847 


IT  A  5 


GU  1  A 


MIT  14 


Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  Grams:  ’Electronic  Old  Hill,  Cradley  Heath. 


export  manager  of  the  newly  cre¬ 
ated  International  Division,  Allen 
B.  EKuMont  Laboratories,  Inc. 

Freeman  A.  Spindell,  chief  engi¬ 
neer  of  Browning  Laboratories, 
Inc.,  Winchester,  Mass.,  has  been 
elected  to  the  office  of  vice-presi¬ 
dent.  In  addition  to  his  new  duties, 
he  will  retain  his  responsibilities 
as  chief  engineer. 

Kenneth  C.  DeWalt,  manager  of 
General  Electric  c-r  tube  opera¬ 
tions  since  1949,  has  been  named 
manager  of  engineering  for  the  GE 
Tube  Department  with  headquar¬ 
ters  in  Schenectady,  N.  Y. 


K.  C.  DeWalt  W.  R.  Chapin 


Wells  R.  Chapin  has  joined  the 
General  Electric  Company’s  Elec¬ 
tronics  Division  as  a  district  sales 
manager  for  radio  and  tv  broad- 
ca.sting  equipment.  He  was  for¬ 
merly  chief  engineer  of  radio  sta¬ 
tion  WIL  in  St.  Louis,  Mo. 

Fred  Miller,  formerly  chief  engi¬ 
neer  for  Kaye-Halbert  Corp.,  Los 
Angeles,  Calif.,  has  been  promoted 
to  director  of  engineering  and 
research. 

Robert  J.  Tarlton,  formerly  gen¬ 
eral  manager  of  the  Panther 
Valley  Television  Co.,  Inc.,  has 
been  named  chief  field  engineer  of 
Jerrold  Electronics  Corp.,  Phila¬ 
delphia,  Pa. 

The  Western  Union  Telegraph 
Co.  has  appointed  Leon  G.  Pollard 
as  electronics  research  engineer 
in  charge  of  its  laboratories  at 
Water  Mill,  L.  I..  N.  Y. 

Milton  S.  Roth,  previously  asso¬ 
ciated  with  the  Radiart  Corp., 
Cleveland,  Ohio,  has  announced 
the  formation  of  a  new  firm,  the 
Mike  Roth  Sales  Co.,  Cleveland, 
Ohio,  to  represent  manufacturers 
of  electronic  parts  and  equipment. 

John  M.  Miller  and  Robert  M. 
Page  have  been  appointed  to  new 
research  positions  at  the  Naval 
Research  Laboratory,  Washington, 


D.  C.  Dr.  Miller,  who  has  been 
appointed  scientific  research  ad¬ 
ministrator,  will  serve  as  the  dep¬ 
uty  director  of  research.  Dr.  Page 
has  been  named  associate  to  the 
director  of  research. 

William  E.  Daly,  formerly  with 
Shure  Bros.,  Inc.,  has  been  named 
electrical  development  engineer  at 
Magnecord,  Inc.,  Chicago,  Ill., 
manufacturers  of  magnetic  record¬ 
ing  equipment. 

Henry  M.  Broderick,  Jr.,  has 

been  appointed  chief  engineer  of 
radio  station  WDRC,  Hartford, 
Conn.  He  had  spent  11  years  with 
WDRC  as  transmitter  and  control 
room  supervisor. 

Welcome  W.  Bender,  associated 
with  the  organization  since  1939, 
was  recently  appointed  chief  elec¬ 
tronics  engineer  at  The  Glenn  L. 
.Martin  Co.,  Baltimore,  Md. 

Ernest  Weber,  noted  for  his 
pioneer  contributions  to  electro¬ 
magnetic  science,  has  been  elected 
president  of  the  Polytechnic  Re¬ 
search  and  Development  Co.,  Inc., 
New  York,  N.  Y.,  microwave 
measurement  equipment  manufac¬ 
turers. 

Clyde  W.  Smith,  formerly  direc¬ 
tor  of  the  airborne  equipment  di¬ 
vision  in  charge  of  materials  and 
equipment  at  the  Navy  Bureau  of 
Aeronautics  in  Washington,  D.  C., 
has  been  appointed  assistant  to  the 
president  of  Kollsman  Instrument 
Corp.,  Elmhurst,  N.  Y. 


C.  W.  Smith  A.  W.  Keen 


A.  W.  Keen  has  been  named  man¬ 
ager  of  application  coordination 
of  Sylvania  Electric  Products  Inc., 
New  York,  N.  Y.  He  was  formerly 
assistant  to  the  manager  of  the 
company’s  product  development 
laboratory  at  Kew  Gardens,  N.  Y. 
He  will  now  head  a  new  depart¬ 
ment  that  will  investigate  the  ad¬ 
vanced  applications  of  the  elec¬ 
tronic  products  of  several  Sylvania 


manufacturing  divisions. 

Merritt  C.  Chandler,  formerly  of 
Hughes  Aircraft  Co.  and  Sylvania 
Electric  Products,  Inc.,  has  been 
named  general  manufacturing 
manager  of  the  Battery  Division 
of  Sonotone  Corp.,  Elmsford,  N.  Y. 

William  C.  Cothron  has  joined 
Allen  B.  DuMont  Laboratories, 
Clifton,  N.  J.,  as  sales  engineer  for 
the  television  transmitter  division. 
He  was  formerly  engaged  in  inde¬ 
pendent  tv  design  and  research. 

R.  T.  Capodanno  was  recently 
elected  vice-president  in  charge  of 
engineering  at  Emerson  Radio  and 
Phonograph  Corp.,  New  York, 
N.  Y.  He  had  been  director  of 
engineering  for  the  company 
since  1949. 

Lee  Berryhill,  formerly  field 
operations  supervisor,  has  taken 
over  the  duties  of  chief  engineer 
of  KRON-TV,  San  Francisco,  Calif. 

J.  T.  Cataldo,  former  research 
and  development  engineer  with 
the  Signal  Corps  Engineering  Lab¬ 
oratories,  Ft.  Monmouth,  N.  J.,  has 
been  appointed  assistant  general 
manager  of  International  Rectifier 
Corp.,  El  Segundo,  Calif. 


Plant  Activities  Report 

Company  activities  noted  since  the 
last  report  involve  16  plants.  Here 
are  the  most  recent  doings: 

Barber-Cohnan  Co.,  Rockford,  Ill., 
has  purchased  the  principal  assets 
of  the  Wheelco  Instruments  Co., 
Chicago,  Ill.,  manufacturers  of  in¬ 
dicating  and  control  instruments. 

Engineering  Research  Associates, 
Inc.,  St.  Paul,  Minn.,  has  leased 
11,000  sq  ft  of  additional  factory 
space  to  accommodate  the  Air 
Force’s  gyro  production  program. 

Janette  Electric  Mfg.  Co.,  wholly- 
owned  subsidiary  of  Gerity-Michi- 
gan  Corp.,  has  begun  full-scale  oper¬ 
ations  at  its  new  one-story  modern 
plant,  covering  approximately  100,- 
000  sq  ft  in  Morton  Grove,  Ill. 

Sylvania  Electric  Products,  Inc., 
is  about  to  build  a  new  $500,000 
plant  and  research  laboratory  near 
Mountain  View,  Calif.,  as  soon  as 
the  company  is  granted  a  certificate 
of  necessity.  This  is  the  first  of 
Sylvania’s  plants  to  be  located  in 
the  west. 

Keystone  Products  Co.,  special- 
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ations. 


(If  you  tr«f«r  ttM  West  Coast,  your  apolication  will 
bo  promptly  forward^  to  LOCKHCCO  at  Burbanh. 
Calif.,  whoro  similar  aponinfs  aro  availaMo.) 


Name 


Address 


f  CLIP  AND  MAIL  TODAY  I 

Lockheed  Employment  Manager, 

594  Vi  Peachtree  St.,  N.E., 

Atlanta,  Georgia. 

Please  send  me  full  information  on  opportunities  at 
LOCKHEED. 


ENGINEERS 

with 

EXPERIENCE 


Aeronautical  Electrical  Mechanical 


1 

lOCKHdlD 

AIRCRSn  CORPORSTION.  SR.  MV..  laRimR.  ML 

Offers  1^u 
a  New^ 
Opportunity 


City  &  State 

My  Occupation  (type  of  Engineer) 


ELECTRONICS  — iune,  1952 


\  New  Opportunity,  in  a  New  Division,  working  for  a 
top  leader  in  commercial  and  military  aviation. 


new  joy  in  living,  in  famous  North  Georgia  climate, 
only  8  miles  from  Atlanta,  second  highest  large  city  in 
the  U.  S.  88  parks  cover  1600  acres,  and  22  excellent  golf 
courses  offer  year-round  enjoyment. 


Atlanta  and  North  Georgia  are  famous  for  their  beautiful 
homes,  and  desitable,  modern  housing  is  available.  Fine 
elementary  and  high  schools,  colleges  and  universities,  plus 
\ocational  and  professional  schools  serve  the  area.  10  radio 
and  3  television  stations  and  more  than  50  theatres  bring 
in  top  entertainment.  Best  cultural  advantages  are  offered, 
ind  500  churches  are  affiliated  with  40  creeds  and  denomin- 


You  will  find  a  better  life — a  better  future — 
at  LOCKHEED. 
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(COTtillMd) 


purpose  and  custom-built  trans¬ 
former  manufacturer,  has  acquired 
a  50-percent  increase  in  space  in 
its  own  building  in  Union  City, 
N.  J.  The  company  is  now  also 
specializing  in  the  engineering  and 
assembly  line  production  of  mag¬ 
netic  amplifiers. 

The  Durant  Mfg.  Co.,  manufac¬ 
turers  of  Productimeter  counting 
and  measuring  machines,  have  an¬ 
nounced  a  16,000-8q  ft  addition  to 
their  plant  at  1929  N.  Buflfum  St., 
Milwaukee,  Wise. 

Cook  Research  Laboratories,  a 
division  of  Cook  Electric  Co.,  re¬ 
cently  moved  to  new  and  larger 
quarters  at  8100  Monticello  .\ve., 
Skokie,  III.  The  new  facilities  will 


with 

Apeo  Mossberg 
Torque 
Tools 


Cook  Rotoarch  Loboiatoriot'  now  quartort 


THERE'S  NO  NEED  lor  costly  delays  in  testing  and  measuring 
the  final  tension  on  assembly  screws  in  precision-built  electronic 
equipment.  Today,  you  can  do  the  job  quickly,  accurately  and  at  a 
minimum  cost . . .  with  Apeo  Mossberg  Torque  Screw  Drivers. 


enable  even  more  efficient  operation 
of  the  laboratories  into  the  ad¬ 
vanced  fields  of  nuclear  physics, 
servomechanisms,  radar,  sonar  and 
special  instrumentation  including 
data  recorders  and  general  elec¬ 
tronics. 

Walter  Kidde  Nuclear  Labora¬ 
tories,  Inc.,  New  York,  N.  Y.,  were 
recently  established  with  the 
primary  objective  of  developing 
commercial  atomic  power.  The 
organization  will  perform  research, 
development  and  experimentation 
in  the  field  of  nuclear  energy. 

As  a  continuation  of  its  ex¬ 
pansion  into  the  electronics  field 
Thompson  Products’  Electronics  Di¬ 
vision,  Cleveland,  Ohio,  has  estab¬ 
lished  an  electronics  laboratory  at 
Inglewood,  Calif.  Complete  equip¬ 
ment  for  the  r-f  testing  of  coaxial 
switches  and  waveguide  dummy 
loads  is  being  installed. 

Natvar  Corporation  is  the  new 
name  of  the  National  Varnished 
Products  Corp.,  manufacturers  of 
flexible  electrical  insulation.  The 
company’s  full  range  of  products 
includes,  besides  those  based  on 
varnishes,  the  silicones,  polyethy¬ 
lene  and  vinyl  pliistics. 

Teletronies  Laboratory,  Inc.,  are 
now  located  in  their  new  plant  at 


especially  designed  for  greater  convenience,  Apeo  Torque 
Screw  Drivers  feature  easy-to-read  dials  for  accurate,  instantaneous 
measurements.  Every  Apeo  screw  driver  is  easy  to  handle  .  . .  simple 
to  operate  .  .  .  completely  dependable.  There  are  no  springs  or 
intricate  parts  to  get  out  of  kilter.  Each  driver  is  equipped  with  a 
standard  Stanley  tool  holder  to  accommodate  interchangeable  bits 
for  tightening  and  testing  torque  on  all  types  of  screws  —  including 
light  plastic  screws  where  precision  tightening  is  an  absolute  necessity. 


YOU'LL  FIND  that  Apeo  Torque  Screw  Drivers  are  available  in 
a  complete  range  of  sizes  —  from  the  0  to  6  inch  ounce  size  for  light 
bench  work  to  the  0  to  24  inch  ounce  models  with  large  positive  and 
positive-negative  dials  for  every  job  in  the  shop.  Get  the  complete 
details  on  these  and  other  Apeo  Mossberg  Torque  Tools  for  Industry 
from  your  distributor  or  write  direct.  Apeo  Mossberg  Co.,  1 89  Lamb 
Street,  Attleboro,  Mass.,  U.  S.  A. 
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FOR  PORTABLE 

AND 

AIRBORNE 

Applications 


international 

instruments 

INSURE 

CONSISTENTLY 
HIGH  PERFORMANCE 

MINIATURE 

AND  SUB-MINIATURE  METERS 

1"  ond  IVi"  Pon#l  1V4"  VU 

Msfors,  lllumifiot«<l  MultttMt«rt 

FOR  AIRCRAFT,  OUIDED  MISSILES. 
ElECTIONIC  EOUIPMENT,  ATOMIC 
DEVELOPMENTS,  COMMUNICATIONS 
AND  INDUSTRIAL  INSTRUMENTATION 


¥^hot«v*r  yew  n— d,  look  to  interno' 
fioool  inMtrumsnts  tpeckilizing  in  minio> 
tore  ond  tub>mintotwfO  instruments.  En> 
ginooring  doto  sheets  for  stondord 
models  sent  on  reguest  .  .  .  speciol 
scoles,  rongM  ond  other  modifkotions 
con  be  provided  to  meet  your  require* 
ments.  Consult  our  engineering  deport¬ 
ment  giving  details.  Just  write  to: 


international 

ingtruments 


OPHAR 

,  '^''''COMPOUNDS 

I 

I  Zophar  Waxes,  resins  and  compounds  to  impregnate, 
t  dip,  seal,  embed,  or  pot  electronic  and  electrical  equip- 
f  ment  or  components  of  oil  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285'’F. 

I  Special  waxes  non-cracking  at  — 76‘’F. 

I  Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

\  Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  iNC 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


C€m  ThAe  It/ 


-anc/tU^  it mstf 


P.  O.  BOX  2954,  NEW  HAVEN  15,  CONN. 
Liaison  Enginoors  in  Principol  Citiot 


DX  RADIO  PRODUCTS  CO. 

GiNlMAL  OffICtS  7300  W  AMmiTACt  AVI.,  CHICAGO  47.  Hi 
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Kinkel  St.,  Westbury,  L.  I.,  N.  Y. 
The  new  plant  will  increase  avail¬ 
able  facilities  about  four  times  for 
the  production  of  test  equipment 
and  special  contract  equipment. 

Synthane  Corp.,  Oaks,  Pa.,  manu¬ 
facturer  of  laminated  plastics  for 
industry,  has  completed  an  18,000- 
sq  ft  addition  to  its  plant. 

Two  new  buildings  will  greatly 
increase  production  of  the  Work¬ 
shop  Associates,  Division  of  The 
Gabriel  Co.,  Needham,  Mass.  The 
new  buildings,  in  Norwood,  Mass., 
will  employ  over  400  people,  all  de¬ 
voted  to  producing  Workshop  com¬ 
mercial  products,  such  as  micro- 
wave,  communications  and  uhf 
transmitting  antennas. 

Thomas  A.  Edison,  Inc.,  West 
Orange,  N.  J.,  is  building  a  new 
half-million  dollar  laboratory  with 
a  total  of  13,000  sq  ft  of  space  ad¬ 
joining  the  company’s  original 
buildings.  The  laboratory  will  work 
in  the  fields  of  storage  and  primary 
batteries,  electrical  instruments, 
dictating  equipment,  medical  gases 
and  hospital  apparatus. 

Radiation  Counter  Laboratories, 
Inc.,  recently  moved  to  their  new 
plant  at  5122  W.  Grove  St.,  Skokie, 
111.  This  laboratory  is  completely 
devoted  to  the  manufacture  of  in¬ 
struments  for  the  measurement  of 
radioactivity,  including  nuclear  re¬ 
actor  controls,  G-M  and  propor¬ 
tional  counters,  electronic  circuits 
and  accessories. 

General  Electric  Co.  is  converting 
its  Scranton,  Pa.,  home  dishwasher 
plant  to  the  production  of  electronic 
tubes.  The  first  tubes  scheduled  for 
production  at  the  Scranton  plant 
are  the  hydrogen  thyratron  trans¬ 
mitting  tubes.  Other  types  of  in¬ 
dustrial  and  transmitting  tubes  will 
be  manufactured  there  after  con¬ 
version  is  completed. 

Carboloy  Department  of  the 
General  Electric  Co.  has  begun  con¬ 
struction  of  a  90,000-sq  ft  plant  for 
manufacturing  permanent  magnets 
in  Edmore,  Mich. 


'orm 


Uniform 

DENSITY 


'orm 


Uniform 

DIMENSIONS 

Uniform 

MACHINABILITY 


Youll  have  all  these  properties 

with  riUOROFlEX-T 


■  “Teflon”  powder  is  converted  into  Fluoroflex-T  rod,  sheet  and  tube 
under  rigid  control,  on  specially  designed  equipment,  to  develop  optimum 
inertness  and  stability  in  this  material.  Fluoroflex-T  assures  the  ideal,  low 
loss  insulation  for  uhf  and  microwave  applications  .  .  .  components  which 
are  impervious  to  virtually  every  known  chemical  .  .  .  and  serviceability 
through  temperatures  from  —  90®  F  to  +  500°  F. 

Produced  in  uniform  diameters,  Fluoroflex-T  rods  feed  properly  in 
automatic  screw  machines  without  the  costly  time  and  material  waste  of 
centerless  grinding.  Tubes  are  concentric  —  permitting  easier  boring  and 
reaming.  Parts  are  free  from  internal  strain,  cracks,  or  porosity. 

For  maximum  quality  in  Teflon,  be  sure  to  specify  Fluoroflex-T. 

•DuPont  trade  mark  for  it*  tetrafluoroethylene  resin. 

•  Retistoflex  trade  mark  for  product*  from  fluorocarbon  resins. 

“Fluoroflex”  means  the  best  in  Fluorocarbons 


RESISTOFLEX 


OTHER  NEWS 


RTMA’s  First  Annual  Award 

David  Sarnoff,  chairman  of  the 
board  of  directors  of  RCA,  wa.< 
elected  as  first  recipient  of  the 
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P* 

RESISTOFLEX  CORPORATION,  Bclitvill*  9,  N.  J.  E6 

SEND  NEW  BULLETIN  containing  lochnical  data  and  information  on 
Fluoroflox-T, 

1 

1 

1 

1 

1 

1 

NAME . 

TITIF 

1 

COMPANY . 

1 

1 

AfiDIF^t 

• 

1 

Umm 

1 

.J  . 

U.  H.  F.  OSCILLATOR 

Frequency  Range 

300  Me.  to  1000  Me. 

An  ocevrate  signal  sour<«  for 
moosurement  of.  standing  waves  on 
tronsmission  lines,  antenna  patterns, 
filters;  attenuators.  Also  for  alignment 
and  tracking  of  UHF  receivers. 
FREQUENCY  CALIBRATION 
ACCURACY  -^0.5%. 

OUTPUT  VOLTAGE  Moiimum  vories 
between  0  3  volt  and  7  volts.  Adius* 
table  over  40  db  range. 

OUTPUT  SYSTEM  SO  ohms. 

POWER  SUPPLY  117  volts;  50-60 
cycles.  60  wotts 


MEASUREMENTS 
CORPORATION 

ONTON  A  NEW  ilRSEY 


These  retainers  are  used  to  se- 
cure  Vacuum  Tubes  emd  to  resist 
lllvV  ''W  motion  ol  Vacuum  Tubes  j 

V  11 '  used  in  radio  equipment  which  ’ 

“  subject  to  shock  and  vibra- 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  speciii- 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre  ‘ 
Gloss  Phenol  which  provides  300 

insulation  to  ground  and  i 
\  withstands  a  temperatme  of 

350  F.  The  insulcrted  plate  can  ^ . 
readily  be  fastened  or  released 
— by  hemd. 

jRBltBMBTtwBIKfegmBHMSiraB  Manufacturert  of 
IjMwSiWflKtiirRHemSnlKrtSttlB  Electronic  Componente  | 

JAMES  IPPOLITO  &  CODING. 

401  CONCX>RD  AVENUE,  HIONX  54,  N.  Y.  i 


ELECTRONICS  — JwM,  1932 


311 


STODDART  AIRCRAFT  RADIO  CO. 

6644-A  SANTA  MONICA  BLVD.,  HOLLYWOOD  38,  CALIFORNIA 
Hillside  9294 
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RTMA  annual  award  for  outstand¬ 
ing  contributions  to  the  advance¬ 
ment  of  the  radio-tv  industry  by 
the  Association’s  board  of  directors 
during  the  April  24-25  meetings  in 
Niagara  Falls,  Ontario.  The 
award  will  be  made  at  the  industry 
banquet,  June  26,  at  the  Palmer 
House,  Chicago,  Ill. 

General  Sarnoff  was  honored, 
according  to  Leslie  F.  Muter,  chair¬ 
man  of  the  annual  awards  com¬ 
mittee,  in  recognition  of  many 
achievements  which  over  a  period 
of  years  have  helped  bring  the  in¬ 
dustry  to  its  present  status. 


RTM.4  Inrreases  Membership 

Eight  new  companies  were  ad¬ 
mitted  to  RTMA  membership  by 
the  board  of  directors  at  its 
Niagara  Falls  meeting  held  April 
24-25.  The  new  members  are: 

Crest  Laboratories,  Inc.,  of  Far 
Rockaway,  N.  Y. ;  Haydon  Products 
Corp.,  of  Brooklyn,  N.  Y.;  Macon 
Electronic,  Div.  of  York  Radio  & 
Television  Corp.,  Decatur,  Ill.;  Na¬ 
tional  Electric  Products  Corp.,  of 
Pittsburgh,  Pa.;  Quincy  Speaker 
Mfg.  Corp.,  of  Quincy,  Ill.;  Muntz 
TV,  Inc.,  of  Chicago,  Ill.;  Penta 
Laboratories,  Inc.,  of  Santa  Bar¬ 
bara,  Calif.;  and  Stone  City  Ma¬ 
chine  &  Tool  Co.,  Inc.,  Bedford,  Ind. 


1952  Harry  Diamond  Award 

Newbern  Smith,  chief  of  the  Na¬ 
tional  Bureau  of  Standards  Central 
Radio  Propagation  Laboratory,  has 
been  awarded  the  1952  Harry  Dia¬ 
mond  Memorial  Award  for  his 
fundamental  work  in  the  field  of 
radio  ■wave  propagation.  Dr.  Smith’s 
work  has  formed  the  basis  fer  the 
practical  use  of  ionospheric  obser¬ 
vations  in  the  operation  of  world¬ 
wide  communication  systems.  He 
recently  received  additional  recog¬ 
nition  by  being  elected  a  Fellow  of 
the  IRE. 


COAXIAL  LINE  TERMINATION 
50  ohms 


SINGLE  AHENUATOR  PAD 
50  ohms 

VSWR  ±1.2  to  3000  me. 

One  watt  c.w.  power  dissipation 


Inquiries  are  irwited 
concerning  single  pads 
and  turrets  having 

other  characteristics 


Army  Contract 

The  Thermex  Division  of  The 
Girdler  Corp.,  Louisville,  Ky.,  has 
been  awarded  a  $900,000  contract 
by  the  Army  Signal  Corps.  The 
award  covers  radar  tube  testing 
equipment. 
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AEROPHYSICISTS, 

DESIGNERS, 

ENGINEERS- 

HERE'S  AM 
EXCITING 
CHAllENGE 


TEFLON  MAGNET  WIRE 

FOR  HIGHEST  TEMPERATURE  APPLICATIONS 


We  invite  inquiries  where  requirements  call  for: 


wmall 


SPACE  FACTOR 


Aerophysics.  Electro-Mechanics;  Re¬ 
search.  Design,  Development,  Test;  The 
Finest  Facilities.  Equipment  and  Ma¬ 
terials— all  these  maintain  North 
American's  reputation  of  keeping 
“ahead  of  the  industry"  You  too  can  be 
a  part  of  the  “North  American  Chal¬ 
lenge”  to  the  future.  Write  today  for 
information  on  career  opportunities. 
Please  include  a  summary  of  your  edu¬ 
cation,  background  and  experience. 

Check  These 

North  American  Extras  — 

Salaries  commensurate  with  ability  and 
experience  •  Paid  vacations  •  A  grow¬ 
ing  organization  •  Complete  employee 
service  program  •  Cost  of  living  bo¬ 
nuses  •  Six  paid  holidays  a  year  •  Fin¬ 
est  facilities  and  equipment  •  Excellent 
opportunities  for  advancement  •  Group 
insurance  plan  •  Sick  leave  time  off  • 
Generous  travel  allowances  •  Em¬ 
ployees  Credit  Union  •  Educational  re¬ 
fund  program  •  Low-cost  group  health, 
accident  and  life  insurance  •  A  com¬ 
pany  24  years  young. 


HIGHEST  ABRASlO^r  RESISTANCE 

FLEXIBILITY  AND  ADHERENCE 
DIELECTRIC  STRENGTH 
RESISTANCE  TO  CHEMICALS 
capable  of  withstanding  temperatures  of  250  centigrade. 


WARREN  WIRE  COMPANY 


Producers  of  Nylon,  Ploin  Enamel,  and  Served  Magnet  Wire 
Tinned  and  Bore  Copper  Wire. 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RESERVE  TYPES 

Water  activated 
“One  Shot"  Batteries. 


36001 


36004 


36002 


Giannini 
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Short-wave  Radiation  I 

Phenomena  ' 

By  August  HuNu.  McGraw-HiU  Book 
Co.,  2  volumes,  1382  pages,  1952. 

Although  the  preface  infers  that 
these  two  volumes  are  to  be  used,  at 
least  in  part,  in  an  undergraduate  i 
course  in  radiation  phenomena,  ! 
there  are  no  problems  in  the  text. 
And  although  the  first  chapter  is 
basic  to  what  follows,  the  143  pages 
on  the  fundamentals  of  electromag¬ 
netic  theory  are  so  presented  that 
if  a  person  were  not  on  speaking  I 
terms  with  the  subject  he  would  ' 
never  learn  it  from  these  pages. 
Very  difficult  concepts  are  meagerly 
expounded,  whereas  numerical  sub¬ 
stitution  examples  are  expounded  in 
detail.  The  illustrations  are  not 
consistent,  right-  and  left-hand  sys¬ 
tems  being  used  indiscriminately. 
Maxwell’s  equations  are  written  for 
the  right-hand  system.  There  are 
incorrect  usages  of  the  mathematics 
which  are  not  typographical. 

In  short,  without  a  better-than- 
I  undergraduate  background,  the 
reader  could  not  read  Chapter  I. 

Chapter  II  on  Fields  of  Ele¬ 
mentary  Electric,  Magnetic  Dipoles 
starts  with  the  expression  of  Max¬ 
well’s  Equations  in  various  coordi¬ 
nate  systems  and  proceeds  with 
stock  methods  of  evaluating  the 
fields  of  the  elementary  radiators 
:  including  mutual  effects. 

Chapter  III  on  Fundamental 
:  Methods  used  in  Electromagnetic 
I  Theory  starts  after  185  pages  of 
i  using  the  theory.  This  chapter 
portrays  the  Poynting  theorem, 
vector  scalar  potentials,  and  Hertz 
vector,  Silberstein  vector,  etc.  This 
is  an  excellent  reference  chapter  for 
readers  with  a  good  background  in 
the  theory. 

Chapter 


36000  SERIES 

Ceramic  Plate  or  Grid  Caps 


A  rww  o<ldit»on  to  thit  »#rioft  of  oxcloftivo 
Millofi  "Oofignod  for  Applicotion*'  products 
it  tho  36004  for  vto  on  tubot  with  V***  di- 
omotor  confocH.  Effkiont,  compact,  ooty  to 
ufto  ond  noot  oppooring.  Soldoring  lug  ond 
contact  ono'pioco.  Lug  oart  annoolod  and 
toldor  dippod  to  focilHoto  ooty  combination 
’’mochanicot  plus  toldorod"  connoction  of 
coblo.  No.  36001  for  9/16''  tvbo  tormlnalt. 
No.  36002  for  H".  No.  36004  for  V«". 


Linear  output,  minimum  torque, 

potentiometer  and  selsyn  outputs, 
most  ultra  sensitive  of  them  alt. 


JAMES  MILLEN 
MFC.  CO.,  INC. 


Propagation 
Characteristics  discusses  group  and 
phase  velocities  for  propagation 
through  dissipative  media  and 
wave-guides. 

Chapter  V  on  Transmission 
Lines  and  Radiation  presents  the 
usual  material  on  the  subject  in 
addition  to  the  correlation  of  the 
field  concept  of  the  transmission 
line  with  the  circuit  element  con¬ 
cept.  The  Smith  and  similar  charts 


These  potentiometers  are  availid>le  in 
a  variety  of  resistance  values 
and  circuits.  For  details  on  these 
and  other  fine  Instruments,  write: 


MAIN  OFFICE  AND  FACTOtY 

MALDEN 

MASSACHUSETTS 


a.M.OI*NNMI  A  CO.,INC 

Pasadena  1,  Calif. 
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HUGHES 

J^esearc^  and Z^eve/o^/^en^ 

Za6orafo?ies 

mvites  inhumes from 
Zhgzneers  and P/^szcis^s 

Culver  Ci^,  Zos  Angeles  Cvunly,  Ozlt^mta 


INSTRUMENT 

BALL  BEARING 
with  a  .  ..fita/i! 


'.1^0, 


SEAL 


ASSURANCE  IS  REQUIRED  THAT  RE-LOCATlOM  OF  THE  APRLtCANT 
WILL  NOT  CAUSE  OISRURTION  OF  AN  URGENT  NtLITARt  PROJECT 


FREQUENCY 

Stability 

IN 

Mobile 

EQUIPMENT  .... 


make  euic  your  crystal*  are  made  by  Standard  Pleio. 

For  years,  our  Crystals  hose  been  standard  as  original  equipment 
with  leading  manuiacturers  and  lor  replacement  purposes  by  large 
operators  oi  mobile  equipment. 

Precise,  accurate.  Standard  Pieso  Crystals  are 
available  lor  ALL  types  oi  mobile  communication 
equipment. 

Request  catalog  t  tor  complete  details. 


COMPANY 

CARLISLE,  PENNSYLVANIA 


In  tht  new  RMB  FIlMOSEAl  bearing,  a 
topillory  film  of  oil  forms  between  cylin¬ 
drical  washer  (A)  and  the  tapered  O.D.  of 
inner  race  (B).  This  strong  film  of  oil  seals 
the  bearing  —  knps  the  lubricant  in, 
keeps  dirt  out  —  yet  there  is  no  rubbing 
contact  between  the  sealing  elements. 

The  FILMOSEAL  bearing  thus  has  all  the 
advantages  of  a  seoled  bearing,  plus  the 
freedom  of  rotation  of  an  open  bearing; 

o  PtraiHs  th*  us*  of  OH  imtsod  of 
■root*  os  o  Ivbrkasl. 

O  lost  stortlflf  and  rvsslng  torgws. 

o  Torgu*  constost  ovsr  lost  poriodt. 

•  Adfusti  for  profsuro  vorlotlom. 

•  No  bootliie  or  scoriae  of  bigb  spood. 

•  IoomIos  toolod  In  any  position. 

•  lllolnlonanc*  Is  iroatly  rodvcod. 

FILMOSEAL  precision  bearings  are  available 
in  10  bore  sizes  from  2  mm.  (.0787”)  to 
8  mm.  (.31  SO”)  and  corresponding  0.0. 
from  6  mm.  (.2362”)  to  22  mm.  (.BMI”). 


Km| 


WRITE  FOR 
COMPLETE 
DESCRIPTIVE 
LITERATURE 


LANDIS  &  GYR,  INC. 

45  W.  45th  St.,  New  York  36 
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are  conspicuous  by  their  absence. 

The  reader  is  cautioned  to  ex¬ 
amine  each  development  for  approx¬ 
imations  which  are  not  stated.  For 
example,  in  working  out  the  radia¬ 
tion  from  a  Lecher  wire  feeder,  the 
current  in  the  wires  is  assumed  to 
be  sinusoidally  distributed.  Were 
this  so,  there  could  be  only  one  mode 
of  propagation.  As  the  TEM  mode 
is  always  present,  the  inference  is 
that  this  is  the  only  mode.  The 
TEM  mode  is,  however,  capable  of 
radiating  only  in  the  direction  of 
the  wires.  Actual  feeders  do  radi¬ 
ate  but  only  where  higher  modes 
exist  in  the  vicinity  of  geometric 
discontinuities  in  the  line. 

Chapter  VI,  Unobstructed  Space 
radiation,  is  a  compilation  of 
the  works  on  antennas  and  antenna 
arrays.  The  far  fields  are  evaluated 
assuming  a  known  sinu.soidal  cur¬ 
rent  distribution  in  each  component 
antenna.  If  one  accepts  this  as 
approximating  actual  conditions, 
the  information  is  very  valuable  in¬ 
asmuch  as  it  is  all  in  one  place  and 
not  scattered  throughout  a  number 
of  papers. 

Chapter  VII,  Space  Radiation 
in  the  Pre.sence  of  Electromag¬ 
netic  Ob.structions,  considers  only 
very  large  obstructions  (effectively 
infinite  in  extent)  such  as  the 
ground.  Reflection  and  refraction 
of  plane  waves  at  infinite  plane 
boundaries  along  with  image  meth¬ 
ods  for  antennas  are  the  tools  which 
are  developed  and  later  used  in  eval¬ 
uating  radiation  fields  from  anten¬ 
nas  in  the  vicinity  of  ground  and 
atmospheric  layers.  A  short  di.scua- 
sion  of  plane  wave  components  in 
waveguides  is  thrown  in  for  good 
measure. 

Chapter  VIII  on  Electromag¬ 
netic  Diffraction  treats  the  long 
edge  diffraction  effects  for  long- 
range  transmission  over  mountains 
in  terms  of  Huygen’s  principle  and 
the  Fresnel  wave  interference 
theory  which  were  later  modified  by 
Kirchhoff,  Sommerfeld  and  others. 
Applications  of  these  principles  to 
propagation  through  orifices  and 
radiation  from  waveguides,  slots 
and  antennas  with  reflectors  are 
treated  in  some  detail. 

The  reviewer  is  not  very  familiar 
with  this  type  of  problem  but  is  of 
the  opinion  that  much  more  and 


^ j  It’s  smart  to  use  parts  you  can  de- 

pend  on  completely  .  .  .  that  are 
exactly  right.  Moldite  Iron  Cores 
are  at  the  heart  of  the  depend- 
^  ■' able  electronic  performance  of 
product  after  product.  They  are 
made  with  absolute  precision  .  . . 
by  a  company  that  specializes  in 
^  making  iron  cores  only  .  .  .  that 

has  developed  its  own  exclusive 
formulas  and  production  techniques  for  assuring  uniformity, 
quality,  dependability  and  economy. 


MAGNETIC  IRON  CORES  *  FILTER  CORES  *  MOLDED  COIL  FORMS 
THREADED  CORES  *  SLEEVE  CORES  •  CUP  CORES 


Samples  promptly 
submilled  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


1410  Chestnut  Ave.,  Hillside  5,  N.  J. 

Jerry  Collen  Co.  Marlin  P.  Amirein  Perlmuth-Colmon  t  Atsot.  Jose  luis  Pontet 
750  W.  North  Ave.  Mott  load  133$  Sauth  Flower  (ardobo  1472 

Chkogo  2,  III.  Foyetteville,  N.  Y.  lot  Angeles,  Col.  Buenos  Aires 
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Brush 

Magnetic 

Recording 

Components 


DUMET  LEAD  WIRES 

Electronic  and  Lamp  Parts  to  Specifications 


Better  Performance— 


Uniformity  and  precision 

Top  quality  tested  materials 

Engineering  assistance 

Years  of  experience  both  ( 
as  supplier  and  user  \ 


w  Lead  Wires— Tungsten  and  Dumet 
iX  Hard  and  Soft  Glass  Flares 
Hard  and  Soft  Glass  Stems 
Git  G>pper  Stranded  Wire 
^  Bipost  Bases  and  Parts 
Git  Tungsten  Seal  Rod 
Hooks  and  Cut  Nickel 
. Tungsten  Coils 


Small  quantrtief 
supplied  qtritUy 
\  and  aconomkallf 


BIGELOW  MANUFACTURING  CORP. 

Monvfoeturert  of  Lamp  and  Etectronic  Products 
225  West  Bigelow  Street,  Newark  8,  N.  J. 
A  Subsidiary  of  Radianf  Lamp  Corporation 


MIS  ttiliiiis  S«s.  •  CIsssIssS  )4.  Mil 
PlilMlictrK  Cqstds  Ht  Ciiwict 
HsiMtic  iNsrlMi  EsieaHt 
liCMStic  IniCK  •  lltriMiict 
Mistrid  1  iNisrtk  Intnawts 


DEVELOPMENT  COMPANY 


Uniformity— Stability — Because 
of  5  Precision  Lapping  Operations 


THE  MODEL  BK  985  narrow  channel 
recording  cartridge  is  typical  of  the 
advanced  design  and  production 
quality  of  Brush  Magnetic  Record¬ 
ing  Components.  Brush  engineering 
leadership  in  this  field  means  im¬ 
proved  basic  design.  Brush  experience 
and  skill  in  precision  production 
means  a  product  you  can  count  on 
to  do  its  job  efficiently. 

Brush  Magnetic  Recording  Com¬ 
ponents  include  a  full  line  of  single 
and  multiple  recording  heads  appli¬ 
cable  to  every  type  of  upe  recording. 

Write  us  for  help  on  your  magnetic 
recording  problems.  Your  inquiries 
will  receive  the  attention  of  capable 
engineers.  Address  Dept.  E-6. 
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better  work  has  been  done  on  this 
subject  than  is  set  forth  in  this 
chapter. 

Chapter  IX  on  Wave  Guides 
and  Cavities  sets  forth  some  of  the 
usual  material  about  waveguides 
including  a  bit  on  higher  modes  in 
coaxial  cables.  The  subject  of  dis¬ 
sipative  attenuation  due  to  wall  and 
dielectric  losses  is  presented  in  the 
usual  way.  Very  little  is  done  with 
cavity  resonators. 

The  use  of  waveguides  in  lenses 
is  discussed.  Types  of  tapered 
matching  sections,  twists  and  bends 
are  shown  but  nothing  seems  to 
have  been  done  regarding  their 
properties. 

Nothing  was  done  to  show  the  u.se 
of  guides  for  measurements  or  the 
analogy  to  TEM  tran.smission  lines. 

The  reviewer  confesses  that  he 
has  not  read  all  of  the  two  volumes 
in  detail.  Such  an  undertaking 
would  take  at  least  two  years.  It  is 
therefore  possible  that  some  parts 
of  the  book  which  might  be  consid¬ 
ered  contributory  have  been  missed. 

The  books  would  be  of  value  only 
to  someone  doing  advanced  engi¬ 
neering  work.  Even  then  it  seems 
that  one  who  has  the  background 
necessary  to  read  the  books  already 
has  other  books  and  papers  which 
pre.sent  the  subject  matter  more 
’completely  and  ever  so  much  more 
clearly. — Charles  A.  Hache- 
MEISTER.  Associate  Professor,  Poly¬ 
technic  Institute  of  Brooklyn. 


COAXIAL  SELECTOR  SWITCH 


50  Ohms- 

Type  N  Connecfors-Monuolly  Controlled 
Low  VSWR-4  Models 


w«7  wiew  shows  tluc  shield  as  well  as  ceoter 
cooduaor  is  switched.  Beryllium  copper 
coDtacts,  oa  the  sooseoeck,  mace  directly 
with  male  **N’'  (Type  UG*21B/U)  coo* 
oectoi^  which  connect  direaly  to  back  plate 
of  switdi.  Sioce  all  coooectors  coooe  out  ia 
line  with  axis  of  switch,  right  angle  con* 
nectors  are  usually  unnecessary. 


The  COAXWITCH  is  an  RF  switch  for  use 
in  coaxial  circuits  where  it  is  important  chat 
the  50  OHM  impedance  of  the  cables  be 
maintained.  In  a  drcuic  sense,  this  switch 
consists  of  two  pairs  of  "N"  connectors 
H>s<cd  4V5*' apart  using  RG-8/U  as  the  con* 
aectiog  link.  The  COAXWITCH  itself 
introduces  no  V$WR  other  chan  that  of 
connectors.  Characteristic  impedance  is 
aaaintaincd  thru  all  switch  details.  Cut-a- 
—  aoett  7s  ■  ■■—  "  Mosti  7it«— 


(UUCT9t  M 


i  tor  Alt  yolir 

GOVT.  SPEC.  HOOKUP  WIRE  wiring  needs! 

•  IAN-C-7B  SRIR  PLASTIC  - 

•  JAH-C-76  SRHV  PLASTIC 

Solid  Colon  or  Spiral  Marking,  s.lrol  / 

•  lAN  C-76  WL  GLASS  BRAID  ;  X^^lrkiata  J  "  5 

Solid  or  Trocar  Colors 

a  1 05°  C.  UL  APPROVED  THERMOPLASTIC  /  ^*:,r'.;"\: 


Fundamentals  of 
Automatic  Control 

By  G.  H.  Farrington,  John  Wiley  and 
Sons,  Ine.  New  York,  N.  Y.  1951,  286 
pages,  $5.00. 

Readers  of  Electronics  are  in 
general  specialists  in  electronic 
fields.  Automatic  control  is  usually 
thought  of  by  such  readers  in  a 
rather  limited  sense  with  particular 
emphasis  on  servomechanisms. 
Since  servomechanisms  are  only  a 
rather  specialized  branch  of  the 
automatic  control  field,  readers  of 
Electronics  should  have  a  special 
interest  in  the  broad  base  of  knowl¬ 
edge  available  to  the  electronic 
servomechanism  art  from  automatic 
control  theory  and  analysis  that 
have  been  developed  over  a  period  of 
years  outside  the  electronic  indus- 


COMPLETE 

WAREHOUSE 

STOCKS 


•  8hl«(d*d  WIrtt 

•  MultiMnductW  Rubber 
revefwd  Ceblee 

•  Tinned  4  8xre  Wire 

•  Maynet  Wire 

•  Vinyl  Extruded  Tubiiy 


•  Iniulited  Hardware 

•  Plufft.  Jack!.  Sockets 

•  Test  Leads.  Switches 

•  Insulators.  Steatite— 
Coramie 

o  Terminal  Strips 
o  insulated  Hardware 


f  Multi.  \ 
Conductor  4  ' 
Shielded  Cables 
te  meet 
Govt.  Sder  . 
k  *71.4945  J 


Write  for  Cotolog  52-E 


Quollty  Froducty  for  tho 
Eltctronics  Industries 
Sincd  1923 
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INFORMATION 
on  positions  at 

NORTHROP 


Northrop  Aircraft,  Inc.  is  engaged 
in  vitally  important  projects  in 
scientific  and  engineering 
development,  in  addition  to  aircraft 
production.  The  program  is 
diversified,  interesting  and  long- 
range.  Exceptional  opportunities 
await  qualified  individuals. 

The  most  responsible  positions 
will  go  to  top-caliber  engineers 
and  scientists.  However,  a  number 
of  excellent  positions  exist  for 
capable,  but  less  experienced, 
engineers.  Some  examples  of  the 
types  of  positions  now  open  are: 

ELECTRONIC  PROJECT  ENGINEERS... 
ELECTRONIC  INSTRUMENTATION 
ENGINEERS . . .  RADAR  ENGINEERS . . . 
FLIGHT-TEST  ENGINEERS... 
STRESS  ENGINEERS... 
AERO-  AND  THERMODYNAMICISTS... 
SERVO-  MECHANISTS  . . .  POWER-PLANT 
INSTALLATION  DESIGNERS... 
STRUCTURAL  DESIGNERS... 
ELECTRO-MECHANICAL  DESIGNERS... 
ELECTRICAL  INSTALLATION  DESIGNERS. 


Qualified  engineers  and  scientists 
who  wish  to  locate  permanently  in 
Southern  California  are  invited 
to  write  for  further  information 
regarding  these  interesting,  long- 
range  positions.  Please  include 
an  outline  of  your  experience 
and  training. 

Allowance  for  travel  expenses. 

Address  correspondence  to 
Director  of  Engineering, 

NORTHROP 
AIRCRAFT,  INC. 

1009  E.  BROADWAY 
_  HAWTHORNE,  CALIFORNIA 


HERMASEAL  GLASS  TUBES 
HELP  SPEED  UP  ASSEMBLY 


WHY  —  Hcrmascal  Glass  Tubes  have  metallized 
ends,  for  easy  soldering  to  end  caps  —  saves  lime, 
cuts  down  on  rejects. 


STOCK  SIZES 


—  Hermascal  makes  Glass  Tubes  in  a  variet)  of  stock  sizes, 
(ranging'from  l/s"  o.d.  to  1^4”  o-d-)  make  up 

special  units  to  meet  your  requirements. 


HERMASEAL 


'  is  a  specialist  in  Sealed  Terminals,  Headers  and  allied  parts. 


COMPLETE  CATALOG 


—  just  off  the  press,  a  new  catalog  with  descriptions  and 
specifications  for  most  of  Hermaseal’s  stock  Terminals  and 
Headers.  W  rite  for  copy  today. 

THE  HERKHASEAL  CO,  Inc.  Elkhort  10,  Indiana 


■M 


Specialists  in  SMALL  quantities 
of  custom  built  transformers 
from  milliwatts 


WW  to  50  KVA,  single 
W  or  polyphase — 

'  designed  and 
manufactured  to 
best  meet  your 
exact  requirements. 
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try.  This  book  is  excellently  written 
to  portray  a  clear  picture  of  the 
theoretical  principles  involved  in 
automatic  control  applications.  It  is 
basically  and  clearly  definitive  so 
that  the  reader  is  immediately  made 
acquainted  with  the  terms  and  defi¬ 
nitions  which  cause  so  much  confu¬ 
sion  to  one  not  rigorously  ac¬ 
quainted  with  this  field. 

The  nature  of  various  control 
problems  is  thoroughly  explored 
and  mathematical  methods  used  to 
facilitate  each  analysis.  Control 
principles  are  treated  with  various 
electrical  and  mechanical  analogies 
so  that  those  .skilled  in  the  electronic 
field  will  quickly  grasp  the  explana¬ 
tions  of  various  control  circuit 
phenomena. 

Control  types  and  stability  are 
defined  and  graphically  portrayed 
with  particular  emphasis  given  to 
‘‘on-off”  and  also  proportional  con¬ 
trol.  The  definitions  given  follow 
rather  closely  the  A.S.M.E.  defini¬ 
tions  but  with  a  choice  of  wording 
rather  more  understandable  to  an 
electrical  or  electronic  engineer 
than  the  particularly  semantic  ter¬ 
minology  of  the  A.S.M.E. 

Proportional  control,  of  primary 
interest  to  all  .servomechanism  engi¬ 
neers,  is  aptly  covered  with  subdi¬ 
visions  into  various  types.  Propor¬ 
tional  plus  derivative  control 
wherein  the  potential  correction  is 
directly  proportional  to  the  first 
derivative  of  the  deviation  plus  a 
linearly  related  and  opposing 
change  in  potential  is  considered  for 
its  ability  to  allow  high-accuracy 
control  without  hunting. 

Proportional  plus  integral  control 
is  thoroughly  treated  to  show  the 
ability  of  this  combination  to  re¬ 
duce  offset  to  zero. 

A  considerable  portion  of  this 
volume  is  used  to  explain  the  mathe¬ 
matical  methods  of  computation  in¬ 
volved  for  the  various  types  of  con¬ 
trol  as  well  for  many  “plant”  or 
1  systems  characteri.stics  for  which 
i  regulation  and/or  control  are 
required. 

1  This  book  is  not  a  “servomecha- 
j  nisms”  book  by  our  definition  of 
servomechanism  as  related  to  me¬ 
chanical  motion.  However,  the  con- 
I  trol  system  and  regulator  field  as 
covered  by  servo  systems  in  general 
is  well  covered  and  it  is  felt  that 


Its  control  is  anybody’s  job.  But  when  it  involves  an 

intricate  problem,  the  concern  that  may  be  depended  upon 
to  correctly  solve  it  is  the  A.  W.  Hoydon  Company 


Thoroughly  experienced  timing  engineers  assure  prompt,  accurate 
solutions  to  the  must  difficult  of  proposed  applications. 


0  M  P  A  N  Y 

235  NORTH  ILM  STRUT 
WATIRRURT  30,  CONNiCTICUT 

llisi!ii  isl  Miiilictiti  tl  EItttricil  Tiiiit  liticis 


IMPROVED"  MODERN  PLATING 


IMPROVED’S  highly  efficient  plating  department  is  shown  making 
osrerlay  and  inlay  material  for  electrical  bar  contacts  and  for  other  parts 
where  a  bonded  material  it  used. 

Here,  many  combinations  of  precious  and  non-precious  metals  are  bonded 
together  under  extreme  pressure  accompanied  by  exacting  Kientific  control 
and  modern  mass  production  techniques.  Put 
IMPROVED’S  quality-control  methods  to  work 
1  for  you.  Your  inquiries  are  invited. 


The  Home  of  IMPROVED  Service 
Rhode  Island's  largest  manufacturer 
of  Laminated  Metals. 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 

iMcearoaikTiD  laaa 

775  Eddy  Street,  Providence  5,  Rhode  Island 


320 


lime,  1952— ELECTRONICS 


TELETRONICS  LABORATORY 

'  WESTBURY,  L.I.,N.Y. 


THE  H.  I.  THOMPSON  COMPANY 

1729  CORDOVA  STREET 
lOS  ANGELES  7,  CALIF 


11m  rvsistors  that  ”**’ 

•  Inherent  low  noise  level 

•  Good  stability  In  all  climates 

STANDARD  RANGE  HIGH  VALUE  RANGE 

1,000  OHMS  TO  «  MEGOHMS  10  TO  10,000,000  MEGOHMS 

TheM  resistora  are  used  extenaively  This  unusual  range  of  high  value 

in  commercial  equipment,  includ*  resistors  has  been  developed  to 
ing  radio,  telephone,  telegraph,  meet  the  needs  of  scientific  and 
sound  pictures,  television,  etc. They  industrial  control,  measuring  and 
are  also  used  in  a  variety  of  1).  S.  laboratory  devices  —  and  of  high 
Navy  equipment.  voltage  applications. 


for  eleetrottits 


In  electronics —  for  insulation  against  heat, 
flame,  moisture  and  grounding  —  use  RE- 
f'raFil.  a  refined  fibrous  silica  product, 
refRasil  applications  are  virtually  unlim¬ 
ited;  An  ideal  insulation  for  power  equipment 
...elet'trir  muffle  furnaces ...  soldering  iron 
heating  elements ...  electric  heating  mantles, 
rheostats ...  and  for  thermocouple  lead  aire 
covering.  If  insulation  is  your  problem  — 
specify  ref'rasil — the  most  versatile  product 
of  its  kind  in  use  today  in  many  industries. 


SEND  FOR  BULLETIN  4906 

It  gives  details  of  Standard  and  High  t'alue  Resistors, 
including  construction,  characteristics,  dimensions, 
etc.  Also  described  are  SS.White  SOX  Resistors,  de¬ 
signed  for  extremely  high  voltage  equipment.  Copy 
u  ith  Price  List  sent  on  request. 


p^.  g,  10  Eati  goth  $(. 

WESTERN  DISTRICT  OEEICE;  TfniM  BuUdlng,  Uaf  Booth,  CalH. 


IMPORTANT  FEATURES 


*  Chemical  resistonce  of  pure  silica 

*  Resists  temperatures  up  to  1800’  F. 
it  Low  thermal  conductivity 

*  Fiber  diameter  .00020  .00040  in. 

*  Specific  heat  .19 

*  Thickness  .14-.15  in. 

it  Surfoce  density  .05  lb./ sq.  ft. 


A  WIDE  RANGE  ' 

(LABORATORY 
PULSE 
GENERATOR 


•  Internally  generated  single  pulses  and  recurrent  pulses  20  cycles  to 
20  KC 

•  External  synchronization  0  to  20  KC  from  almost  any  waveform 

•  Direct  reading  Recurrence  Rate  Meter,  20  cycles  to  20  KC 

•  Pulse  duration  continuously  variable  and  calibrated  from  0.1  to  SO 
41  seconds 

•  Rise  and  decay  times  less  than  0.03  ai  seconds  10%  to  90%  amplitude 

•  Position  continuously  variable  and  calibrated  from  SO  u  seconds  ad¬ 
vanced  to  SO  Ai  seconds  delayed  with  respect  to  syiKh  output  trigger 

•  Amplitude  I  to  100  volts  open  circuit,  positive  or  negative,  driving 
impedance  SO  ohms 

•  Amplitude  control  isolated  from  un-ierminaied  DC  coupled  output  for 
maximum  flexibility 

•  Maximum  average  load  current  0.1  amperes  automatically  limited 


Light  and  vrntalile,  RE^aml 
ia  auppimi  in  many  forms.  a« 
illustralrH.  to  nx^  virtually 
any  insulation  nord. 


CONSULTATION  SUVICI 


CLOTH 


CONDAGE 


Mail  thU  ad  with  your  letter- 
head  to  nearest  Krfrasil  Kep- 
reafnlatise  for  consultatinn 
service  —  at  no  i-harge. 


SLEEVING 


I  MANUFACTUNCIIS  OP  ELECTRONIC  INSTRUMENTS  AND  PRODUCTION  TIST  EQUIPMENT 
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FOR  EFFICIINT  MAINTENANCE 

SPECIFY  REMLER  TILT-UP 

EQUIPMENT  SLIDES 

Remler  slide  rails  for  rack  or  cabinet 
mounting  permit  complete  withdrawal 
or  inspection  of  top  and  bottom  of  ap¬ 
paratus  chassis.  Positive  .  .  .  self-lock¬ 
ing.  Full  roller  type  .  .  .  handles  equip¬ 
ment  up  to  50  lbs.  Stainless  steel  for 


Try  Remler  for 
Service-Tested 
''Hard-to-Ger 
Components 


military  applications;  cadmium  plated 
cold  rolled  steel  or  bonderized  cold  rolled 
steel.  Nickel  plated  brass  rollers;  roller 
studs  in  stainless  or  copper  flashed  cold 
rolled  steel. 


Ramlar  Company  Ltd.  3101  Bryant  St.  Son  Franclxa  10,  CoHf. 


S^nce  /9/i^  PIONEERS  IN  ELECTRONICS  AND  PLASTICS 


I 


E 

i 


WONDER  Burgess  is 
first  source  for  industrial 
batteries.  Burgess  long-life 
endabllity^i  and  uniform, 
jgfr-level  performance  are 
backed  by  mo're  years  of  engi¬ 
neering  “know-how”  than  any 
other  batteries.  The  mainte¬ 
nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en¬ 
gineers  prefer  Burgess  ...  by  independent  survey. 
Check  for  your  local  source  of  supply  or  write  now! 

WRITE  FOR  ENGINEERING  MANUAL  AND  CHECK 
SHEET — No  obligation.  By  return  mail  you  will  re¬ 
ceive  the  FREE  Engineering  Manual  listing  the  com¬ 
plete  line  of  Burgess  Batteries  together  with  detailed 
specifications;  also  the  Burgess  “Check  Sheet"  on 
which  you  may  outline  your  battery  requirements  in 
the  event  that  the  battery  you  need  has  not  already 
been  developed.  Address: 


BURGESS  BATTERY  COMPANY 

(DEPT.  E-6)  FREEPORT,  ILLINOIS 


NEW  BOOKS  (cMthiMd) 

the  engineer  interested  in  the  broad 
aspects  of  automatic  control  will 
find  the  book  well  worth  study.  It 
should  certainly  be  a  part  of  the 
library  of  any  company  engaged  in 
the  automatic  control  or  servo  field. 
—Oscar  E.  Carlson,  Sewo-Tek 
Products  Co. 


Selection,  Training  and  Use 
of  Personnel  in  Industrial  i 
Research 

Proceedings  2nd  Annual  Confer¬ 
ence  ON  Industrial  Research.  King’s 
Crown  Press  (Columbia  University) , 
New  York,  274  pages,  $4.50,  1952. 

This  reviewer  found  this  sympo¬ 
sium  and  the  clinic  that  followed 
the  papers  an  extraordinarily  inter¬ 
esting  survey  on  all  aspects  of  the 
technical  manpower  problem.  E.  VV. 
Engstrom’s  opening  paper  “What 
Industry  Requires  of  the  Research 
Worker”  was  especially  provocative 
and  inspiring.  Among  the  other 
papers  are  “The  Creative  Mentality 
and  Research  Problems",  “Selection 
Techniques  for  Research  Workers”, 
“Training  of  Young  Researchers”, 
“What  Makes  a  Good  Research 
Man?”  etc.  etc. 

Anyone  having  a  role  to  play  in 
industrial  research  at  any  level  will 
find  these  proceedings  of  interest 
and  value. — k.h. 


Rudar  and  Electronic 
Navigation 

By  G.  J.  .Sonnenberg.  D.  Van  Nost¬ 
rand  Co.,  Inc.,  Netc  York,  1951,  272 
pages,  $6.00. 

This  small  volume  for  navigators 
delves  just  deeply  enough  into  elec¬ 
tronic  techniques  to  make  compre¬ 
hensible  some  of  the  characteristics 
of  the  systems  that  might  otherwise 
prove  troublesome. 

Compiled  from  a  European  view¬ 
point,  the  book  covers  the  Decca, 
loran  and  Consol  navigation  sys¬ 
tems,  echo  (depth)  sounders  and 
radar.  These  chapters  are  preceded 
by  one  that  sums  up  the  technical 
fundamentals  from  electricity  and 
magnetism,  through  cathode-ray 
tubes  and  propagation,  to  hyper¬ 
bolic  systems. 

Although  Consol  is  reportedly 
little  used  by  American  navigators, 
the  chapter  on  this  system  was  the 
most  practical  of  any  this  reviewer 
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Toilerad  to  your  nMd> . . .  quality  conirollad  iroui 
start  to  finish. ..doodly  nntmias  of  COIOtliriuml 
You  nieka  tha  tiactrenic  products  and  wo  will 
supply  tho  dnpondoblo  connocting  ports. 

Also 

"NOFLAME-COR" 

Th»  T»l»vision  Hookup  Wire 


SO  CbMrcii  SfrM«. 


FREQUENa  AND  TIME  MEASUREMENH  1 
ACCURATELY  .  .  .  CONVENIENTLY! 


^^WTIEXOUTE  1422 

•  Spocifieollt  dosignod  to  moot  tho 
growing  nood  for  a  U.  H.  F.  in- 
culoting  matoriol  Ihota  low  in 
cont. 

•  Mooto  IAN-P-77  cmd  MO-P-TTA 
■pocificotiona. 

9  Withiionds  high  tomporaturo  duo 
to  ita  thormoaatting  naluro. 

•  Hoa  outatanding  oUctricol  prop* 
ortioa. 

9  Hoa  low  apociiic  gravity  —  ia 
atrong  cmd  rigid  with  unuaually 
high  comproaaivo  and  lonailo 
atrongtha. 

9  Hoa  oxcollont  impact  atrongth 
cmd  hardnoaa  allowing  ita  uoo 
undor  highly  ohuaivo  eonditiona. 

9  Ita  dimanaional  atability  cmd  un- 
uauol  choraical  inartnoaa  allow 
ita  uoo  whom  othor  matoriala 
foil. 

9  Roadily  machinabU  to  oxtromo- 
ly  cloao  tolorancoa. 

9  Availablo  aa  cantorloaa  ground 
roda  in  cmy  diamotor  up  to  1~. 
Alao  caat  in  largor  diamotor  roda 
cmd  aheota. 

Write  today  tor  toeioleal  bat* 
lotlot  aod  samples.  Oar  oegleoor- 
leg  staff  Is  always  at  year 
disposal. 


ANY  tACTOt 
MAY  af 
MEASUtEO 
rot  rixEO 
VALUE  Of 
THE  OTHEt 


Universal  6-in>0ne 

MEGACYCLE 

FREQUENCY-TIME 


Now,  the  Potter  Instrument 
Company  offeri  all  in  one 
equipment,  the  features  here* 
tofore  available  only  in 
separate  counting  systems. 
Two  complete  counting  chan* 
nels.  a  100  kc  crystal  oecillator 
time  base  and  unique  gating 
circuits  are  combined  to  pct^ 
vide  the  new  FREQUENCY¬ 
TIME  COUNTER. 


Please  address  inquiries  to  Dept.  6M 


THE  BEX  COBPORATION 

69LANDSDOWNE  STREET 


CAMBRIDGE  39.  MASS. 


f  COUNTER 

FIEQUEIKY 

MEASMEMENTS 

0  *9  1  fiK  rvAge  bv  covAtsAg  cyclei 

999  9fe-Re*e<*ed  Rha*  e*  bv  w>ee*- 
vriAg  ttA»e  per  pre-»et#cted  cowAf. 
AcCW9CV  0  001%  AHAHAwrA 

TIME  INTEIVAl 
MEASUREMENTS 

0  t9  10  teceAdt  2  10  f9tcr9* 
beer  Adf. 

nEQUEIKY 

UTIO  MEASUREMENTS 

t9»*o  o*  two  eiterAol  IreqeeActeb 

C9A  be  meetered 

SKONDARY  FREQUENO 

100  h<  <rvb*9l  ObCiiotOr  ofrtb  d«* 
vided  freoweAcieb  wrotloble  9»  10. 

1  kc  oAd  100.  10,  1  cpb 

TOTAIIZINC  COUNTER 

Sim  decedet.  pwhe«  0  *9  1  m. 
wAe  -ove  10  ept  »9  1  me 

DIREO  RPM  READINC 
TACHOMETH 

Through  tho  vto  of  9A  eaierAel  60 
coutw  per  revoMtOA  pbo*oetecirtc 
diK  geAeroBor  9a  eccwrecy  ol  ±  1 
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THERMAL  SMOCK 


i(  HUMIDOLAIN 
it  lAVOLAIN 
it  THERMOIAIN 
it  VITROLAIN 
i  NU-BLAC 
it  COMMERCIAL 
WHITE 


Company 

\  TRENTON,  N.J 


FORCE 


NCW  BOOKS 


(c«ntin«itd) 


MICROWAVE  RESISTOR! 

TELEWAVl 
\  TYPER 


had  the  opportunity  of  reading.  The 
basic  system  has  been  excellently 
delineated  elsewhere  under  its  orig¬ 
inal  German  name,  Sonne. 

While  it  is  a  convenience  to  find 
all  this  information  in  one  place,  the 
American  navigator  may  feel  that 
the  really  useful  material  can  be 
purchased  at  a  small  fraction  of  the 
price  from  the  source,  the  Govern¬ 
ment  Printing  Office.  The  thirty 
pages  devoted  to  Decca,  for  ex¬ 
ample,  can  have  only  an  academic 
interest  for  him. 

The  author,  laboring  under  a 
tremendous  language  difficulty,  has 
done  a  surprisingly  good  job  of 
discrimination  as  to  sources  and  in 
organizing  his  material. — a.a.mck. 


TYPICAL  APPLICATIONS 

•  Power  measurement  at  any 

Irequency 

•  Matched  terminations  for  wave* 
guides  or  coaxial  tines 

•  Resistive  power  pickup  loops 

•  RF  pads  or  attenuators 
0  Dummy  loads 

0  Temperature  measurements 

•  Impedance  matching 

SPECIFICATIONS 

Resistance:  SO  ohms  standard,  other 
values  on  request. 

Tolerance;  5%  or  10% 

Watt^e^  V4  watt  continuous  duty 

Sire:  1/16  inch  diam.  x  3/16  inch  long 
Terminals:  Tinned  sections  1/16  inch 
tong 

Film  Length:  Type  R  063  —  1/16  inch 
Type  R  093  —  3/32  inch 
Temperature  Coefficient: 

approx.  0.0019  ohms/ohm/*C. 
Power  Sensitivity:  Approx.  10  ohms/ 
watt 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  otters  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  1/4  watt  pro¬ 
vides  high  power  handling  ability. 

PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 


Elertrical  Engineering 

By  Clarence  V.  Christie.  Sixth  Edi¬ 
tion.  McGraw-Hill  Book  Company, 
New  York,  N.  Y.  1952.  675  pages, 

$7.00. 

At  each  periodic  revision  of  this 
well-known  book,  the  author  must 
have  been  faced  with  the  problem  of 
whether  to  revise  the  core  material 
of  the  book,  which  probably  has 
been  responsible  for  its  popularity 
(six  editions  since  1913),  or  to  re¬ 
vise  by  adding  contemporary  topics 
to  a  relatively  unaltered  core.  The 
latter  approach  appears  to  have 
been  u.sed  in  this  case,  resulting  in 
a  book  which  hasn’t  changed  as 
rapidly  as  have  the  basic  require¬ 
ments  of  .students  entering  the  elec¬ 
trical-engineering  field.  Conse¬ 
quently,  the  new  sixth  edition  of 
this  text  is  still  highly  suitable  for 
the  power  student,  who  was  the  only 
type  of  student  for  the  first  four 
editions  (1913,  1917,  1925,  1931), 
and  who  needs  the  emphasis  on 
power-frequency-sinusoidal  circuit 
theory:  it  is  less  suitable  for  the 
communications  and  electronics 
student  who  must  be  equally  facile 
with  waves  of  all  shapes  and 
periods,  and  circuits  in  all  manner 
of  state. 

This  book  appears  to  consist  of 
three  parts:  (a)  electric-circuit 
theory,  (b)  electrical  machinery, 
(c)  power-system  analysis,  as 
though  it  were  written  for  three 
separate  subjects.  The  portion  on 
electric-circuit  theory  starts  from 
fundamental  electrostatics  and  elec- 


varnish  to  protect  the  film. 


TELEWAVE  LABORATORIES,  INC. 

100  MctropoRtaH  Av«.  •  Rreehlya  11,  New  Terii 


nnen  you 
need  parts 
like  these- 
look  into 


properties 


Star  hai  developed,  over  many  yean,  a  variety  of 
ceramic  bodiee  that  have  found  wide  uie  in  elec¬ 
tronic  application!.  li  you  have  an  insulation  prob¬ 
lem,  call  on  STAR  engineers.  And  send  ior  bro¬ 
chure  with  complete  descriptions  and  technical 
data  on  various  STAR  porcelain  products. 
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Inductor  Alternators 


Magmotors 


trWAinmAN 


ity,  S-14-A  POCKETSCOPE  now  por- 
mits  "on-the-spot"  control,  calibration 
and  investigation  of  industrial  elec¬ 
tronic,  medicol  and  communications 
equipment.  Direct  coupling  without 


for  the  engineer  and  constructed  for 
rough  handling,  the  HI-GAIN 
POCKETSCOPE  serves  as  an  invalua¬ 
ble  precision  tool  for  its  owner. 


Vi 


Dynamofo 


Ge 


DC 


AC 


Converte 


OfOfS 


de 


Converfers 


Reco 


DEPENDABLE . . .  COMPAQ. . .  EFFIOENT 


Carter  DC  to  AC  Converters,  Dynemeters,  Genemeters, 
Magmotors,  and  Indector  Allomators  linvortorsi  ere 
mode  In  a  wide  variety  of  typos  end  capacities  adapt¬ 
able  to  communications,  leberetery,  end  industriei  ap¬ 
plications,  of  mbny  HMds.  Widely  used  In  aircraft, 
merino,  end  mobile  rtWIe,  geophysical  instruments, 
laboratory  svotfc.  Ignition,  liming  end  many  other  uses. 


Wt.  tSV.Ibs. 
la  X  3%'  X  7" 


Another  Waterman  POCKETSCOPE 
providing  the  optimum  in  oscilloscope 
flexibility  for  analyses  of  low-level 
electrical  impulses.  Identified  by  its 


HIGHER  QFAaORS 

with  Acme  designed 

TOROIDS 


Acme  precision  wound  toroids  are  designed 
to  meet  the  needs  of  many  engineering 
applications.  Acme's  extensive  experience  in 
pr^ucing  these  windings  for  the  manufac¬ 
ture  of  their  own  components  has  enabled 
the  Company  to  meet  a  greater  variety  of 
specifications  at  competitive  prices. 

All  Acme  standard  size  and  custom 
designed  toroids  provide  high  "Q"  factors. 
They  are  made  to  require  a  minimum  of 
space  without  sacrifice  of  performance.  Spe¬ 
cial  windings,  close  tolerances,  unusual  tem- 
perature  stability  can  be  supplied  as  required. 
All  sizes  are  available  cased  or  uncased. 

Write  for  complete  catalog  on  this  and 
other  Acme  standard  and  custom  designed 
electronic  products. 


peaking,  used  in  the  identical  vertical 
and  horizontal  amplifiers,  eliminates 


ELECTRONICS  — iune,  1952 


Vtrticol  ond  horiionfol  chgnn«U;  lOtwv  rmt/inch,  with 
rgtpoptig  within  —  2DB  from  DC  to  200KC  ond  pulfo 
ri»«  of  1.8^$.  Non-fr«qu«ney  discriminoting  ottonuotort 
ond  gain  controls  with  intomal  cohbrotion  of  troco 
omplitudo.  Ropotitivo  or  trigger  time  boso.  wtth  tinoor* 
izotton  from  Wcps  to  50KC  with  ±  syne,  or  trigger. 
Trace  exponsion.  Filter  groph  screen.  Mu  metol  shield. 
And  a  host  of  other  feotures. 


MAH  COUPON  FOR  UTALOGS 


WAIERMAN  PRODUCTS  C0.JNC.^ 

PHILADElfHIA  SS,  fA. 

CASie  AOOtESS:  eoxETScore 


WATERMAN  PRODUCTS  INClUDEi  , 

S-4-A  SAR  PULSESCOPE 

$-S-A  LAB  PULSESCOPE  < 

S-10-B  GENERAL  POCKETSCOPE 
S- II -A  INDUSTRIAL  POCKETSCOPE 
S-14-B  WIDE  BAND  POCKETSCOPE 
S-IS-A  TWIN  TUBE  POCKETSCOPE. 
Also  RAKSCOPES,  LINEAR 
AMPLIFIERS.  RAYONIC  TUBES 
end  ethur  uqulpmsnt 


2444  N.  Mopluwued  Ave.,  CMcege  47 
SuIm  OMcm  kr  PriMlyul  Otl*. 


! 


POWER  SUPPLIES 

WITH 

REGULATION 

AND 

STABILITY 

MEASURED  IN  PPM* 

'PARTS  PIR  MILLION 

•  Raawlallm  withia  20  PPM*  for  lloo 
voltaaot  of  I  OS  fo  130V. 

•  LooA  roaulotioo  boNor  thoa  40  PPM* 
froai  taro  to  500  aio. 

•  Stability  withia  100  PPM*  p»r  day 
uador  avarato  coaditloat. 

•  MORI  STASLl  THAN  RATTIRIIS. 

•  Short  woraiao  poriod  of  20  ailoatot. 

MODEL  30IA.  -  Voltoga:  7.5  to  730  volts. 
Currant:  0  to  300  mo.  Rippla:  lass  than  10 
milhvoltt.  Auxiliory  voltMtt  of  ^350  ond 
“700  vdc.  ot  10  mo.  “'/2%  rogulotion,  lots 
thon  4  miilivoitt  rippio:  ond  6.Z  volt*  contor- 
toppod  ot  to  omp«r«t. 

MODEL  300N.  —  forformonco  somo  os  30IA 
^t  voltogo  roopo  730  to  3000  vdc.  ot  0  to 
30  mo.  No  ouxiltory  outputs. 

MODEL  300E.  —  Porformonco  somo  os  301A  but 
voltogo  rongo  “1000  to  “1300  vdc.  ot  0  to  100 
Auxiliory  output  of  6.3  voc.  ot  1.3  omp. 

SPECIAL  MODELS.  “  Spociol  models  or#  ovoil* 
®Wo.  with  output  voltogos  from  miilivoitt 
tO' kilovolts  either  positively  or  negotively 
Otounded  ond  ot  currents  from  milliomperet 
to  omperet. 


/ 


Also  - 

SEilES  400  PtECISION  POWEt  SUPPIIES 
P  for  nucloor  work. 

•  High  tfobility  “  dote  regulation. 

P  Sloctronicolly  roguloted. 

P  High  voltogo  “  low  current. 

MODEL  400B.  “  Output:  1000  to  3000  vdc. 
Current:  0  to  1  mo.  Regulotion  ogoinst  line 
voltage  103  to  130  v.  is  within  .01%.  Rogu* 
lotion  ogoinst  load  is  .01%.  Short  term  sto* 
bility  it  .01%  “  long  term  stability  is  .1%. 
Ripple  less  thon  .01%. 

MODEL  400C.  “  Some  os  400B  except  output: 
300  to  1300  vdc 

These  models  ovoiloble  with  positive 
side  grounded. 


JOHN  FLUKE  ENGINEERING  COMPANY 


P.  O.  ROX  7S5  -  SPRINGDALE,  CONN. 


A’C'A 


simple  adjustment* 

sl^ecial  adjusiing  disc  ai^ailahle  j\ 


■ACASTAT 
a  ■  s.  a  T 


A’CA 


ACASTAT 

TIME  DELAY  RELAY  for  every  reQuirement 


ST1MS0NITE 

REFLECTORS 

ACA 


AIRPORT 

LIOHTINC 


A’CA 


ACA 


DIVISION  or  RLASTIC  STOP  NUT  CORROXATlON  OS  AMERICA 

1027  NEWARK.  AVE.,  ELIZABETH  3  NEW  JERSEY 


NEW  BOOKS 


(ceetiniMd) 


trokinetics  and  continues  through 
straightforward  d-c  and  a-c  circuit 
theory  into  complex  a-c  waves  and 
polyphase  circuits.  Circuit  theory 
is  built  up  clearly  using  sine-wave 
plots,  complex  numbers,  and  vector 
diagrams.  The  common  network 
theorems  are  stated  and  demon¬ 
strated  by  example.  There  is  little 
on  transients;  the  few  transient 
problems  are  solved  explicity  by 
calculus. 

Standard  a-c  and  d-c  machines 
and  transformers  are  covered  in  the 
second  part  of  the  book;  both  the 
analytical,  as  well  as  the  design 
and  application  viewpoints,  are 
broached.  Each  of  the  machine 
types  is  approached  from  an  ele¬ 
mentary  physical  standpoint,  with 
equations,  formulas,  and  equivalent 
circuits  being  developed  afterw’ards. 
There  are  separate  chapters  on  a-c 
and  d-c  machine  design  which  serve 
to  introduce  the  reader  to  the  prob¬ 
lems,  limitations,  and  practices  in¬ 
volved  in  the  construction  of  elec¬ 
trical  machinery.  Topics  that  can 
be  treated  in  a  dull  and  routine 
manner,  such  as  synchronous-motor 
starting,  alternator  regulation,  and 
so  on,  are  made  very  readable  by 
di.scussing  them  in  conjunction  with 
related  problems  of  application  and 
cost.  A  few  pages  are  devoted  to 
rectifiers  with  the  concession  that 
they  have  practically  superseded 
rotating  converters. 

The  third  part  of  the  book  deals 
with  transmission  lines,  symmetri¬ 
cal  components,  stability,  and  fault- 
current  calculations,  and  appears 
out  of  keeping  with  the  first  two 
parts  from  the  standpoint  of  com¬ 
pleteness  and  maturity.  This  is 
reflected  in  the  fine  three-page  dis¬ 
cussion  on  transmission-line  opera¬ 
tion  at  the  start  of  this  section,  a 
discussion  that  only  a  reader  with 
moderate  experience  can  appreciate. 
There  is  too  little  space  assigned  to 
the  topics  introduced  in  this  part  of 
the  book  to  cover  them  adequately, 
particularly  stability  and  fault-cur- 
rent  calculations,  unless  an  in- 
•structor  supplements  the  text  with 
much  additional  background  mate¬ 
rial.  These  topics  do  not  lend  them¬ 
selves  to  brief  quantitative  treat¬ 
ment. 

The  characteristically  clear  writ- 
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TANDEM  TERMINALS 

,  JliluLiud  and  SiH'dtrti’d 
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1200  Per  Hour 


PATTONMacGUYER  COMPANY 


YOU* 

OWN 


THI  rtLlKWPI  CO.,  INC. 
FLUSHING.  LONG  ISLAND  N  Y 


Co(lA  or*  raducad,  prodncUon  incraosad  and  mota  aiilciani  tarmina- 
tkona  contislanlly  raault  whan  P-M  Pra-Soldatad  Tandam  Tanninals 
ara  machina  attachad  and  loldaradi  Producad  in  continuoui  ionn. 
and  auppUad  on  raali.  P-M  Tandam  Tanninals  ara  oppUad  in  our 
machina  that  cuts  oU,  clinchas  and  soldars  tarminois  to  wiras  in 
ona  instantanaous  oparation.  This  method  has  tsplacad  slow,  cootly 
band  ottachmant  in  many  laadinq  plants.  Handlinq  oi  loose  termi¬ 
nals,  solder  and  ilux  are  alimlnated  to  cut  costs  and  boost  produc¬ 
tion  on  lonq  runs.  Standard  types  arailabla.  Sand  lor  detailed 
iniormatlon.  and  anclosa  sampla  ol  tarminal  and  wire  now  used. 
Address  Dept.  E. 

For  ordinory  rims  in  moderate  quantiUas  we  continue  to  produce 
SEPARATE  TERMINALS  far  ELECTRIC  WIRES 
We  are  also  iorqe  producers  ol  SMALL  METAL  STAMPINGS. 
Modem  plant  with  complete  equipment  lor  large  volume  production 
ol  stampad  metal  parts  in  accordance  with  customers'  prints. 
Moderate  die  charges.  Precision  work.  Prompt  service. 
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WINDING  LABORATORIES 

9  ALBEHMARLE  AVE. 


TRENTON  3.  N.  ] 


NEW  BOOKS 


(continued) 


inK  makes  the  book  highly  readable; 
little  material,  once  introduced,  is 
left  unexplained  or  left  for  the 
reader  to  infer.  There  are  numer¬ 
ous  vector  diagrams,  air-gap-flux 
diagrams,  circuit  diagrams,  and 
line  drawings,  but  no  photographic 
illustrations.  Applicational  and 
quantitative  data  are  distributed 
throughout  the  text  to  give  the 
reader  a  .sense  of  dimension.  B'ew 
references  are  given  for  further 
outside  reading  on  the  text  ma¬ 
terial. 

The  59  problems  at  the  end  of  the 
book  are  the  only  ones  for  a  student 
to  aidve,  although  there  are  many 
illustrative  examples  in  the  text 
itself.— ALf.XANDER  Kusko,  Magsa- 
chiinettg  Inutitute  of  Technology. 


Brllpr  h<‘at-(li^M|lal■on,  grealer  rrsist- 
anre  to  inoUturp,  bptipr  insulation — 
all  are  extra*  you  get  with  Precision 
Paper  Tultes.  thank*  to  carefully  »u- 
per\i»ed  Lalwratory  (Control.  Also, 
spiral  winding  and  die-forming  under 
pressure  prfivide  1.5%  to  20%  more 
strength  with  lighter  weight — greater 
coil  winding  spare. 

Available  in  round,  square,  oval,  ree- 
langular,  or  any  shape,  length,  ID  or 
OD.  Mad<-  to  your  exact  sperifirations 
of  finest  dieleetrir  Kraft,  Fish  Paper, 
Cellulose  Acetate  or  rombinations. 

Write  today  for  free  sample  and  New 
Mandrel  List  of  over  1. 000  sizes. 


Microphones 

By  the  Staff  of  the  Encineeri.ng 
Training  Department,  Brituth 
Broadcasting  Corporation.  Published 
for  “Wireless  World"  by  lUffe  and 
Sons,  Ltd.,  London,  1951,  114  jmges, 
15  shillings  net. 

This  little  volume  presents  a 
thorough  and  elementary  treatment 
of  the  principles  of  microphones, 
with  special  emphasis  upon  micro¬ 
phones  used  by  B.B.C.  The  text  is 
written  on  the  technical  college 
freshman  level  and  would  be  of 
value  to  the  student  or  the  practical 
man  desirous  of  learning  more 
about  the  theory  of  microphones. 

The  first  half  of  the  book  is  de¬ 
voted  to  principles  of  acoustical  and 
microphone  theory,  nature  of  sound 
waves,  operational  forces,  principles 
of  electroacoustics  and  the  inter¬ 
relationships  between  diaphragms 
and  the  sound  waves.  The  second 
half  describes  the  velocity,  moving- 
coil,  condenser,  and  Rochlle-salt  mi¬ 
crophones  used  by  B.B.C.,  together 
with  equivalent  circuits  and  pres¬ 
sure  relationships.  Some  of  the 
theoretical  material  is  contained  in 
five  appendixes. 

The  principal  limitation  of  the 
text  is  that — by  American  tech¬ 
nological  standards — it  is  about  two 
decades  old.  The  particular  micro¬ 
phones  described  are  presently 
obsolete  or  obsolescent  in  the  Amer¬ 
ican  broadcast  practice;  most  of 
them  have  been  treated  in  the  1934 
edition  of  Olson  and  Massa’s  “Ap- 
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automatic  slideback 
peak  pulse — low  duty  cycle 


VOLTMETER 


Far  more  versatile  than  conventional 
types,  the  C.G.S.  peak  pulse  voltmeter 
reads  rapidly  and  accurately  on  pulse 
widths  of  .25  microseconds  and  at 
repetition  rates  of  10  pps.  The  instru¬ 
ment  reads  on  either  positive  or  nega¬ 
tive  pulses.  Controls  include  an  on-off, 
range  selector  and  input  polarity  switch; 
zero  set  control.  A  switch  which  throws 
a  D.C.  restorer  into  the  circuit  provides 
accurate  peak  to  peak  measurements  of 
sine  and  square  waves. 


SPECIAL 

FEATURES  — 

•  Wide  Vohag*  Range  —  5 
Kales  from  10  to  5000  voHs 
full  Kole. 

•  Pulse  Width  0.25  mkrosecondi 
to  50  miKisecorsds. 

•  Accuracy  iS*?  of  full  Kole. 

•  Input  Impedance  200,000 
ohms. 

Write  for  Catalog  Sheet 
Giving  Full  Information 
—  Or  Contaa  Us  Con¬ 
cerning  Your  Own  In¬ 
dividual  Problems.  Our 
Staff  is  at  Your  Service. 
Write  Dept.  A 


C.  G.  S.  LABORATORIES,  INCe 

LUDIOW  STREET  STAMFORD,  CONNECTICUT 


The  Nonmelting  Silicone  Insulating 
and  Woterproofing  Compound  that 
is  stable  from— 70  to  over  400  F. 


Meets 

Requirements 
of  AN-C-128a  m 


Mora  wotar  rapalUnMhon  poroffin.  Dew 
Corning  4  Silicone  Compound  it  highly 


ration  couted  by  coreno  discharge. 

(or  your  copy  o( 
our  new  booklet  on  Dew  Corning  4 
Compound.  Address  Department  BD. 


MIDLAND,  MICHIGAN 


A  HIW  COMPLETE  SERVICE  OH 


All  TYPES  OF 
CONSTRUCTION 
NOW  AVAIIABIE 
AT  low  COST 


I5SS* 


AsaembUcs  of  these  types  con  be  supplied  at  low  coot. 
Quotity  It  the  highest  in  the  industry..  Dimensional 
accuracy  and  other  characteristics  are  excellent  and 
these  units  are  highly  recommended  for  instruments 
such  as  synchros. 


ONE  PIECE  ELECrtO-PLATEO 
TYPES  fOR  EXTREME  ACCURACY 


Wherever  extreme  dimensional  precision,  accu¬ 
rate  concentricity,  and  high  dielectric  qualities  aro 
required  the  electro^epotition  method  ia  recom¬ 
mended  .  .  .  the  production  of  which  it  licensed 
under  an  exclusive  arrangement  with  the  Electro 
Tec  Corporation.  This  well-known  process  is  moat 
satisfactory  for  miniatures  and  sub-miniaturea 
down  to  .035"  dianreters. 

ultra  modern,  cost  reducing,  new  PRODUC¬ 
TION  FAClllTIES^The  lost  word  in  plonl,  equip* 
ment  end  skilled  pertoniiei  ore  grawped  hare  *• 


CALL.  WRITE  OR  WIRE  TODAY  FOR 
QUOTATIONS  ON  YOUR  REQUIREMENTS 


INSTRUMiNT 
CORP.  OP  AMERICA 


NEW  BOOKS 
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also 

OLYMPIC 
Fobricated  cases 
End  shields 
Channel  frames 
Mounting 
brackets 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  2’^" 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


METAL  products  company,  INC. 

P.  O.  BOX  71 A  PHILLIPSBURG,  N.  J. 

yTcT/tOJV  OFFERS  .  .  . 

SPECTRUM 
ANALYZER 

•  5  ini-h  'scope  gists  high  visibility 

•  Interchangeable  RF  heads  extend  range 

•  Complete  accessibility  for  adjustment  or  main¬ 
tenance 

•  Panel  controls  grouped  for  convenience  of  user 

•  Stabilized  IF  amplifier  holds  long  term  alignment 

Model  SA20S  —  Frequency  •  Full  shielding  bv  mu  metal  tube  shield  and  steel 
range,  with  S-band  head 

—  2400  to  3650  me. 

j  .  ...nw  accepts  Dumont  hood,  filters,  and  camera 

Model  SA20X  —  Frequency  «  u  ■ 

range,  with  X-band  head  *  Heavy-duty  power  supply  handles  all  }0O  v 

—  8500  to  9660  me.  reflex-klystron  local  oscillators 

A  complete  engineering  and  manufacturing  service  in  the  design  and  pro- 
ducNon  of  electro-mcchanical  apparatus  is  available.  Your  needs  in  develop- 
ment  of  instrumentation,  gyro-mcchanisms.  communication  networks,  filters, 
servomechanisms,  and  electronic  systems  can  be  met  by  our  plant,  equip- 
ment,  personnel  and  experience. 

^XAtA^'ffl*fnaniie43ijCi-Oau4£nn%niL 

\ECTR0N,  inc.  ^ 

^  23S  HIGH  STREET.  WALTHAM.  MASSACHUSETTS 


plied  Acoustics”,  Some  of  the  im- 
I  portant  developments  during  the 
I  past  decade  and  a  half,  such  as 
phase-shift  cardioid  microphones 
and  miniaturized  microphones,  are 
completely  omitted.  Very  little  is 
said  about  practical  applications, 
studio  acoustics,  placement  tech¬ 
niques,  wind  .screening,  electrical 
I  consideration,  etc.  Some  of  the 
1  equations  in  Appendix  4  are  in 
I  error ;  however,  it  is  not  likely  that 
they  would  ever  be  used  by  micro- 
’  phone  designers. 

Despite  these  limitations,  ‘‘Micro¬ 
phones”  is  a  useful  work,  eminently 
suited  for  its  intended  purpose — 
!  that  of  serving  as  “a  textbook  for 
students  and  operational  engineers 
employed  at  studio  centers”. — B.  B* 
BTauer 


THUMBNAIL  REVIEWS 

now  TO  SUrEUVlSE  PEOPLpE.  Third 
K<llilon.  By  Alfred  M.  Cooper.  McGraw- 
Hill  Book  Co..  1952.  254  pages.  $3.50.  How 
to  handle  people  in  shop,  held  or  ofhee. 
.Vlthough  the  main  theme  Is  for  the  fac¬ 
tory  supervisor  the  principles  can  be 
learned  with  advantage  by  the  office  boss 
also.  How  to  develop  leadership ;  to  pro- 
tnote  teamwork ;  prevent  industrial  acci¬ 
dents  ;  train  subordinates  etc. 

S(TK\CE  OF  PRECISION"  MEASUUE- 
.MENT.  The  OoAll  Company.  Des  Plaines. 
Illinois.  256  pages.  $3.50.  1952.  Dealing 
primarily  with  products  of  the  DoAll  Com¬ 
pany  l»iit  a  well-produced  book  covering 
the  practice  of  dimensional  quality  con¬ 
trol.  that  is.  the  use  of  gage  blocks  and 
instruments,  sine  bars,  optical  flats  and 
statistif'al  systems  of  quality  control. 
Tables.  gloa.sary  of  terms,  pages  for 
notes  etc. 

THE  .MERCK  INDE.K.  Sixth  Edition. 
Men*k  &  Co.,  Inc..  Rahway.  N.  J.  1.167 
pages,  $7.50  ($H.OO  thumb-index  edition). 
1952.  New  edition  of  a  deservedly  popu¬ 
lar  listing  of  chemicals  and  drugs ;  de- 
.scrlhea  more  than  R.OOO  Individual  sub¬ 
stances.  ha.s  more  than  2.000  structural 
formulas  and  about  20.000  names  of 
chemh’als  and  drugs  alphanetlcally  ar¬ 
ranged  and  cross-indexed. 

COMMTTXir’ATION  OF  TECHNICAD  TN- 
FORMATIOX  by  Robert  M.  Dederich. 

I  Chemonomtes,  Inc..  Xew  York.  N.  Y.  116 
!  nage.s.  $5.00.  1952.  A  long  essay  on  the 
!  problems  of  technical  men  orienting  them¬ 
selves  in  their  respFK'tive  organizations 
i  ;ind  communicating  their  technical  ideas 
to  other  technical  personnel  or  to  non¬ 
technical  management.  The  techniques  of 
i  oral  and  written  reports  are  covered  plus 
a  final  (and  best)  chapter  on  the  busi- 
:  ness  of  conducting  oneself  In  conferences. 

I  EVERYDAY  HOUSEHOLD  APTT-TAN<'E 
REPAIRS.  By  William  H.  Crouse. 
I  McGraw-Hill  Book  Co..  295  pages.  $4.95, 
19.52.  X  very  practical  book  on  servlc- 
j  ing  toasters,  motors,  refrigerators,  radios, 
house  heating  systems  etc.  Xot  much 
detail  on  each  at»pllance  but  sufficient  so 
that  the  reader  has  a  clear  idea  of  how 
the  device  operates  and.  therefore.  Is  in 
a  position  to  repair  It.  Well  produced  by 
an  expert  at  this  type  of  book. 

COXDUCTIOX  OF  ELECTRICITY 
THROUGH  GASES.  Third  Edition.  By 
K.  G.  Emeleus.  A  Methuen  Monograph. 
John  Wiley  &  Sons  Inc..  New  York.  99 
pages.  $t..50.  1951.  Second  edition  pub¬ 
lished  in  19.36  has  been  revised  in  light 
of  more  recent  knowledge.  Reviews  theo¬ 
ries  held  previously,  and.  like  all  this 
Methuen  series,  is  a  compact  and  concise 
essay  on  phenomena  of  considerable  im¬ 
portance. 


Types 

M  'and  "MT 

BLOCKS 


fsdory  •mmhltd  ki  say 
number  of  ttnalwli  fraiii  1  ••  S4. 


TERMINALS: 

Scrow  typo.  Typo  "M"'  fvrnithod 
wHhowt  marltor  tfript.  Typo  "MT*' 
with  morkor  •trips. 

RATED: 

For  circuits  corryinf  up  to  300  Volts, 
15  Amps 


Wrif#  for  RuMofin 
OS- 1  I  9.  For  quick 
roforonco  contulf  our 
oondontod  catalog  in 
tko  McGrow-Hif/  ffoc- 
trical  Catalog  far 
Production  Enginoori. 


CONSTRUaiON: 

Each  block  m  iwdMJuaMy  moWod 
(solid)  pravkliiif  aiiiplo  inouMaa  la 
motol  moawtiap  chaaaal. 


HERE*S  HOW 
OTHERS  DO  IT 


Jos  Stalin  Hates  Our 


in  resistors  /  ^  J 

he  hasn’t  yet  1 1|, 

invented! 

Take,  for  instance.^the 
ohms  that  fly  jet-planes,  guide 

_  robot  missiles,  and 

sight  targets  at  the 
y’O — I  speed  of  sound.  We 
I  (  ^  package  crews  of  them 
—in  IRC  resistors. 
And  hosts  more  in 
other  IRC  resistors— 

I  to  pop-up  your  morning 
toast,  jingle  your  tele¬ 
phone,  or  tune  in  your  favorite 
TV  program. 

What  sort  of  ohms  are  you 
looking  for?  We  have  millions 
of  them — all  well-trained  and 
ready  to  work  for  you.  Just 
write  us  about  your  needs. 


^1  I  DTIC 


CURTIS  DEVELOPMENT  &  MFC.  CO. 


"rtie^wF 
Wirin^^i 
in  America 


gw- cut  YajLr 

WORK  POSITIONERS  f^|  j 


ISO  Leading  Electrical 
Manufacturers  think  sa 

|trpt.*t  WMU.  •vailvbl.  Ml  r.cii**t) 

Are  YOU  getting  less 
than  the  best? 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold  „  . 

work  while  two  hands  produce,  ^  ) 

That's  why  POWRARM  works  IjR* 

on  the  most  efficient  assembly  ^  .  .  ,  . 

lines  in  America  today,  and  »«>ntoi.  VMikoi  o,  c.-o.ioi  n»». 

belongs  on  yours.  Write  us  ACTA 

about  your  production  “head- 

ache"  .  .  .  we'll  show  you  how  , ’’“7507^7,0^ 

POWRARM  can  cure  it. 

Writ*  f*r  Catalog  101  [  ^9rB 

32  iafarmative  pages,  FKll 


WILTON  TOOL  MFGe  COe 

Precision  Built  Bench  Vises,  "C”  Clamps  and  Work  Positioners 


92S-T  Wrightwood  Avenue  •  Chicago  14,  Illinois 
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ilLAT  * 


Dollar.  T^ran 


BACKTALK 


Meilifal  Elect  ronios 


Here  at  Cofo-Coif  •  •  • 


•  .  .  a  completely  separate  assembly  department  perform- 
Typical  coil  assembly  operations  allows  winding  machines  to 

assembly  operation  operate  at  full  capacity  at  all  times.  Here  all  finishing 
operations  are  carried  out.  and  step-by-step  tests  and  in¬ 
spections  insure  strict  adherence  to  specifications.  These  modem  production 
facilities,  plus  35  years  of  experience,  combine  to  make  Goto  Coils  the  first  choice 
for  engineered  coils.  Coto-Coil  Company.  65  PoTilion  Avenue.  Providence  5,  R.  I. 


Goto  Coils 

O  u 


PROVIDE  DELAYS  RANGING 


PROM  I  TO  120  SECONDS 


FeATUBES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  — 40*  to  1 10*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof , . .  Octal  radio 
base  . .  .  Compact,  light,  rugged,  inexpensive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Problem  Sheet' 


_ plest,  lightest, 

cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 

Write  for  4-page  lUiutialed  BuUetiD. 


M  MPERfTf  CO., Inc.,  56J  Broadway,  New  York  12  ,  N.  Y 

In  Canada  Atlas  Radio  Carp  .  Ltd  .  560  King  Sf ,  W  Toronto 


Dear  Sirs: 

Since  my  article,  “Electronics  En- 
gineerintr  Needed  In  Medicine”, 
was  published  (ELECTRONICS,  p  82, 
Feb.  1952),  I  have  received  almost 
fifty  letters  about  it.  Althoujrh  they 
were  congratulatory,  many  con¬ 
tained  inquiries  regarding  the  ap¬ 
plication  of  electronics  toward 
furthering  the  practice  of  medicine. 

I  was  quite  surprised  to  learn 
the  eagerness  of  electronics  engi¬ 
neers  to  apply  their  knowledge  to 
our  problems  in  medicine.  As  you 
can  well  imagine,  the  al)ove-men- 
tioned  article  merely  scraped  the 
surface  of  our  needs. 

It  occurred  to  me  that  you  may 
be  interested  in  setting  up  a  de¬ 
partment  of  medical  electronics  in 
Electronics.  All  questions  regard¬ 
ing  present  and  future  devices  to 
be  used  in  medicine  might  be  di¬ 
rected  to  this  department.  I  would 
like  to  offer  my  services  to  answer 
the  medical  aspects  of  such  in¬ 
quiries.  I  would  further  sugge.st 
that  an  electronics  engineer  be  .se¬ 
lected  to  cover  the  engineering  as¬ 
pects.  I  sincerely  feel  that  such 
a  department  would  encourage 
needed  progress  in  this  direction. 

Moreover,  from  the  letters  I  have 
received,  it  would  seem  that  brief 
exrlanations  of  the  physiology  of 
various  bodily  functions  might  also 
prove  stimulating  to  your  readers. 
An  example  would  be  a  description 
of  heart  sounds,  their  significance 
and  the  common  abnormalities.  .An¬ 
other  example  would  be  the  de.«crip- 
tion  of  the  contractions  of  the 
uterus  during  the  process  of  birth. 
Some  simple  apparatus  to  measure 
the  efficiency  of  these  contractions 
would  undoubtedly  prove  valuable 
to  us. 

I  should  like  to  pursue  the.se 
thoughts  further  if  they  are  of 
interest  to  you. 

Herman  T.  Kantor.  M.D. 


(Kditor's  Xotf*;  The  above-mention#^*!  ar¬ 
ticle  has  promptefl  a  frnat  deal  of  dis¬ 
cussion  in  this  office  as  well  as  Dr.  Kan- 
tor’s.  We  welcome  any  comments  from 
readers  as  to  the  advisability  of  our 
printinif  in  KLECTROKtrs  the  type  of  In¬ 
formation  suCTrested  in  Dr.  Kantor’s  let¬ 
ter.  We  do  know  that  pood  technical 
articles  on  medical  ele*'tronics  received 
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DESIGNERS  &  MANUFACTURERS 


Also  precision  Resistors  to:  MtL-R-93 


CORNELL  ELECTRONICS  CORPORATION 


40  33  MAIN  avenue 


DOUGLASTON,  N.  Y 


DIGITAL  COMPUTER  ENGINEERS 

ELiCTRICAL  ENGINEERS  and  PHYSICISTS 

noodad  for  circuit  dosiqu  and  davalopmant.  Englnaan  and 
Phynicinls  with  1  to  4  yoan  axparianc*  in  puUa  clrcnlts.  puUa 
handling  tachniquM.  and  lyalanu  daTalopmant.  Opaningt  oUo 
lor  roconi  gradualoi. 


•  Roplio*  strictly  con- 
fidontial 


•  Intorriows  arranged 
at  our  sicponto 


0 

Leodtrs  in  tli«  of  Digifol  Compwtops 

1902  W.  Mtfinohoho,  Sf.  Pool  A,  Minn.  •  ''Vow  Wifi  fn/oy  Lhin§  in  Mlnnosotv'' 


FOR  QUALITY*  QUANTITY - QUICKLY 


DABF 


BABE 


RADIO  FREQUENCY 
CONNECTORS 

•  Dage  specializes  in  the  manufacture 
of  the  finett  in  Type  BNC,  Type  N  and 
special  radio  frequency  connectors. 
Your  requirements  for  radio  frequency 
connectors  will  be  met  quickly  and  ef- 
hcienlly  by  Dage.  All  Dage  connectors 
are  manufactured  in  strict  accordance 
with  military  specifications.  Write  Dage 


’LECTRIC  COMI 

2  North  Stcond  Str««t  •  B 


CORNELLS 

COMPACT 

POTENTIOMETER 


idt  has  been  meticulously  designed  to 

guorontee  precision  pertormonce. 

Its  construction  is  oluminum  solid  bor  stock.  Specially  contrived  machines  insure  cus¬ 
tom  mode  precision  winding. 

PRECIOUS  METAL  CONTACTS.  Guaranteed  occurocy  of  linear  or  non-linear  wind¬ 
ings  to  meet  your  specifications.  NUMEROUS  SHAFT  DESIGNS;  Immune  to:  humidity- 
temperoture-vibrotion. 

Bulletin  A 101  available  on  request. 


BRAZING 

ALLOY 

for  VACUUM  TUBE 
COMPONENTS 

NICORO 

Alloy  of  Nickel, 
Copper  and  Gold 
. . .  our  exclusive 
development 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


BACKTALK 


(continued) 


wide  readership.  Unfortunately,  they  are 
almost  as  hard  to  set  as  sAin  at  1,000 
me.  We  will,  of  course,  continue  our 
efforts  to  keep  our  readers  informed  about 
this  Important  and  rapidly  eapandinR 
branch  of  the  industry.  Any  sureestiens?) 


Dear  Sirs: 

The  editorial  in  March  1952  issue 
of  Electronics,  discussing  the 
“flat,  dull”  tone  of  radio  networKs 
should  open  the  door  on  some  of 
the  folklore  of  electronics.  Why  is 
it  possible  to  transmit  a  perfect 
picture  coast  to  coast  requiring  a 
4,000  kc  circuit  and  yet  an  audio 
channel  sounds  flat  and  dull?  Let 
one  who  has  been  in  the  audio  and 
network  business  for  over  20  years 
ask  a  number  of  questions  and 
answer  a  few. 

First  as  to  the  folklore  of  elec¬ 
tronics.  Most  engineers  will  say 
99  percent  of  the  public  want  soft 
booming  music,  a  frequency  range 
of  probably  100  to  3,000  cycles.  To 
contradict  this,  let  me  point  to  the 
large  group  of  “high-fidelity”  hob¬ 
byists  w’ho  are  springing  up,  as 
you  might  say,  “in  spite  of  the 
electronics  industry”.  The  next 
point  in  the  folklore  is  the  state¬ 
ment  found  in  every  radio  text¬ 
book  that  the  ear  does  not  recog¬ 
nize  phase  distortion.  I  have  never 
seen  any  data  made  on  a  high- 
fidelity  .system  justifying  this 
statement.  Another  thing  casting 
suspicion  on  this  statement  is  the 
present  talk  of  “audio  (?)”  sys¬ 
tems  extending  up  to  200,000  cycles. 
We  know  they  cannot  hear  these 
frequencies  but  they  may  be  cor¬ 
recting  pha.se-shift  at  10,000  cycles. 

As  to  the  frequency  width  of  net¬ 
works,  the  Bell  System  made  avail¬ 
able  an  8,000-cycle  network  in  the 
1930’s  and  now  has  15-kc  networks 
available  with  few  or  no  takers. 
One  of  the  limitations,  of  course, 
is  the  5,000-cycle  limit  on  a-m 
broadcast  transmitters.  Another 
reason  high-fidelity  music  was  not 
broadcast  was  that  the  public  would 
not  adjust  the  tone  control  on  their 
receivers  to  reproduce  such  music. 
This  fact  is  probably  true,  not  be¬ 
cause  of  public  taste,  but  because 
of  what  came  out  of  the  receiver. 
This  included  phase  distortion  as 
mentioned  before,  frequency  distor¬ 
tion  caused  by  nonlinear  pentode 
audio  amplifiers,  poor  respon.se  of 
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Thin  new  Mwrkun  wnd 
ZrliifT  IxMik  helpn  yim  dn 
11.  ll  Btvea  yuu  ewny  ac- 
ceM  to  eMential  infor¬ 
mation  on  many  Impor¬ 
tant  recent  develop* 
mente  in  radio  rommun- 
iratlon.  radio  broadiaat- 
ins.  television,  and 
rudar. 

In  the  name  content- 
ent  style  as  their  other 
books,  the  authors  have 
selected  3S2  outstanding 
articles  from  recent  is¬ 
sues  of  Klectronlcs  » 
then  condensed,  classi¬ 
fied.  and  indexed  them 
for  your  e.asy  reference. 


Uuch  of  the  mstetial 
in  the  audio  section  Hutg)ir 
nientt  the  hs«lc  articles  >m 
electronic  music,  since  the 
audio  amplifier  Is  an  rs. 
-^■ntial  part  of  every  eln- 
tronic  organ. 

TU<lar  and  television 
circuit  developments  are 
treated  and  exptaineii  in 
each  appropriate  chapter 
rather  than  being  group'd 
in  a  separate  chapter. 
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coverage,  every  article  has  permanent  refer¬ 
ence  value— each  contributes  to  a  book  that 
will  more  than  pay  its  own  way  In  your  refer¬ 
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•  measurements 

•  microwaves 
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•  pulses 
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Full  coverage  ol 
electronic  music 
A  helpful  feature  U  the 
chapter  on  Electronic  Music, 
a  relatively  new  branch  >t 
electronics  that  ts  growing 
rapidly  more  important  to- 
dav.  Comiriled  here  are  1U 
articles  giving  Information 
nn  both  commercial  and 
custom-built  electronic  or- 
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BASE,  RARE  AND  PRECIOUS 
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SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bore  or  enamelled. 


Further  details  upon  request. 
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QUAUTY 

OSCILLATOR 


METALS  CORPORATION 
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MODEL  M.2 
IS  YOUR  ANSWER 

The  unique  SIE  oscil¬ 
lator  circuit  which  has 
no  lower  limit  to  its 
possible  frequency  of 
oscillation  is  responsible 
for  the  excellent  low 
frequency  performance 
of  the  Model  M-2  and 
other  SIE  oscillators. 
Write  today  for  complete 
specifications. 
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PRESSURES 
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cheap  speakers,  resonant  rattles  in 
bass-reflex  boxes,  and  more  phase 
shift  introduced  by  crossover  filters 
for  woofers  and  tweeters. 

Three  of  my  favorite  records  for 
demonstratinjf  high-fidelity  repro¬ 
duction  are:  (1)  Shostakovich 
‘•Polka”  from  the  First  Piano  Quar¬ 
tet  album,  Victor,  (2)  The  Banjo 
Kings,  Good  Time  Jazz  Co.,  record 
No.  43,  and  (3)  '“Third  Man 
Theme”,  London  ffrr,  a  zither  re¬ 
cording.  Finding  good  records  for 
high-fidelity  reproduction  is  really 
a  chore.  They,  of  course,  must  have 
the  frequencies  recorded,  and  must 
also  have  a  low  noise  background. 
Why  do  we  not  use  the  term  “sig- 
nal-to-noise  ratio”  in  connection 
with  records?  Many  records  are 
made  with  such  a  low  audio  level 
that  they  are  unusable  on  a  high- 
fidelity  reproducer  because  of  high 
frequency  noise. 

In  conclusion,  I  believe  there  are 
a  large  number  of  people  who  would 
accept  true  high-fidelity  audio  sys¬ 
tems,  in  fact  are  beginning  to  de¬ 
mand  it;  but  before  such  systems 
can  be  generally  available,  the  elec¬ 
tronics  industry  including  the  net¬ 
works,  the  record  makers,  and  the 
set  builders  must  revise  their  ob¬ 
jectives  and  the  method  of  reach¬ 
ing  those  objectives. 

Walter  E.  Sellman 

Staff  Snprrvii^or.  Ptant  Department 
The  l*acific  Teh  ami  Tel.  Co. 
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over  too 


ELECTRONIC  PICKUP  INDICATOR 
for  Measuring 


Metal  Detectors 

Dear  Sirs: 

At  the  request  of  Dr.  E.  D.  Cook, 

I  have  reviewed  the  article  ‘‘In¬ 
dustrial  Metal  Detector  Design”  by 
Curtiss  B.  Schafer,  ELECTRONICS, 
p  86,  November  1951,  and  have  the 
following  comments. 

The  information  given  in  the 
article  is  inadequate  to  tell  one 
‘‘how  to  design  a  metal  detector 
for  a  specific  application”  as  stated 
in  the  heading.  The  paper  appears 
to  be  a  collection  of  abstracts  which 
are  not  clearly  related  to  one  an¬ 
other,  but  range  from  a  brief  in¬ 
troduction  to  the  theory  of  metal 
detection  to  an  example  of  an  in¬ 
dustrial  metal  detector  which  does 
'  not  illustrate  the  type  of  coil  as- 
j  sembly  advocated  under  the  section 
I  on  theory. 

The  magnetic  dipole  moment  equa- 
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•  OUTPUT  #2:  6.3  Volts  AC 
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be  sure  of  perfect  performance  in  every  Dano  coil. 
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(continued) 


hermetically  sealed 


•  MANUFACTURED 
to  meet  most 

oxocting  MIL-T-27  specif ico- 
tions. 

•  STYPOL 

impregnation  prior  to  potting 
assures  quiet  operation  ond 
long  life  under  oil  adverse 
conditions. 

•  MU-METAL 

core  ossures  o  light  weight, 
comiwct  unit  with  full 
efficiency  and  wide  frequency 
response. 

•  MIL  FAMILY  TYPE 
AVAILABLE; 

Input — 10,  11;  Drivei — 12; 
Output — 13;  Modulation — 14; 
Interstoge — 15; 

Matching — 16,  17; 

Audio  Oscillator — 18; 
Multi-Purpose — 19, 

Audio  Inductor — 20. 

•  PRODUCTION  SAMPLES: 
Submitted  for  your  inspection 
and  approval. 

•  TRANSISTOR 
APPLICATION: 

Stock  items  designed 
for  transistor  circuitry. 

•  JOBBER  LINE 
Immediate  delivery  on  full 
line  of  ouncer  ond  subouncer 
type  miniatures. 


tions  involving  the  complex  vari¬ 
able  (Jf  +  jY)  are  tedious  to  use 
without  the  plot  of  (X  +  jY)  re¬ 
ferred  to  on  page  88  of  the  article 
in  question.  Such  a  plot  is  given 
in  a  paper  by  Dr.  C.  W.  Clapp 
which  was  cited  as  reference  (4) 
and  from  which  the  above  was 
apparently  abstracted.  The  equa¬ 
tion  for  A  X  as  given  on  page  88 
is  actually  for  the  change  in  self¬ 
impedance  of  a  single  coil  rather 
than  for  the  change  in  mutual  im¬ 
pedance  of  a  pair  of  coils  as  stated 
by  Mr.  Schafer.  The  latter  is  ex¬ 
pressed  by  Dr.  Clapp’s  Eq.  11  while 
the  former  is  Dr.  Clapp’s  Eq.  12. 

It  should  be  pointed  out  that 
the  effect  of  external  fields  on  a 
pair  of  spaced  secondary  coils  con¬ 
nected  in  series  opposition  is  not 
canceled  out  as  mentioned  on  page 
86  of  the  article  unless  the  fields 
have  the  same  value  at  each  coil. 
Fortunately,  however,  the  operat¬ 
ing  frequency  of  the  metal  detector 
can  be  chosen  to  be  sufficiently  dif¬ 
ferent  from  the  frequency  of  any 
external  fields  so  as  to  minimize 
their  effect.  Since  the  external 
fields  may  produce  a  signal  compar¬ 
able  to  the  signal  produced  by  a 
j  foreign  metallic  particle  being  de¬ 
tected,  this  factor  requires  consid- 
I  eration. 

'  From  a  design  standpoint,  the 
power  required  of  the  oscillator- 
j  amplifier  is  not  strictly  a  function 
i  of  the  aperture  size  as  indicated 
by  Mr.  Schafer  on  page  89,  but 
'  is  also  a  function  of  the  space  and 
money  available  for  the  coil  as¬ 
sembly.  Since  the  radiated  power 
is  negligible  at  the  usual  frequen¬ 
cies  of  operation,  if  theoretical  con¬ 
ductors  of  zero  resistance  were 
;  available  for  the  coils  the  power 
'  would  be  zero  regardless  of  the 
aperture  size  since  only  the  coil 
inductance  is  used  in  detection. 

It  is  then  feasible,  within  limits, 
to  reduce  the  power  required  by 
increasing  the  cross-section  and 
the  conductivity  of  the  coil  conduc¬ 
tor  if  space  is  available  outside 
the  required  aperture  and  funds 
permit.  To  maintain  high  detec- 
^  tion  sensitivity,  however,  this  in¬ 
crease  in  cross-section  of  the  coil 
winding  should  not  be  too  great. 
With  a  new  coil  design  recently 
developed,  it  has  been  possible  to 


actual 

sice 


miniature 
and  sub-miniature 


-LABORATORIES,  INC. 

Whitehall  Building,  Far  Rockaway,  N.  Y.  •  FA  7-2732 


SPECIALISTS  IN 
HIGH-SPEED 


Koklo's  40  years  of  experiooca 
olmiuota  trial  ordtrs  and  ox- 
porimootol  set  -  ups.  Standard 
toolings  for  all  tube  manufac¬ 
turing  eventualities  alrmidy  have 
boon  tested  and  approved.  This 
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jOOvdc  Replated  Supply 

LABORATORY 
INSTRUMENT  GRADE 


MODEL  ONE  (pictured) 

is  a  300  vdc,  0-300  ma  supply,  conserva¬ 
tively  built  for  years  of  reliability,  and 
featuring  a  specially  stabilized  high-per¬ 
formance  electronic  regulator, 

A  Ripple  and  jitter:  below  1/2  mv 
A  Impedance  level:  below  1/10  ohm 
All  transformers  and  inductors  are 
hermetic  and  have  grain-oriented  cores. 
Four  13  mfd  oil  capacitors  are  employed 
—  one  directly  across  the  output  for  im¬ 
pulse  subility. 

Operates  from  30-00  cycle,  115  vole 
line.  Suiuble  either  on  bench  or  rack. 

MODEL  ONE,  as  above,  FOB  Faaory . .  $424 
Eastgap  Company 

283  Columbus  Ave.,  Boston  16,  Mass. 
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Send  for  Booklets 


l-S  29 — portable  model 


H-29 — heovy  duty  model 


NEW  HERMES,  Inc.  13-19  University  Place,  N.Y.  3 
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We’vB  Got 
Ohms  For 
Every  Purpose 


You  never  saw 
I  ^  such  a  variety — 

j\  J\  80  well-behaved 
jJ  \,  and  so 

weW-packaged.  Not  a 
run-of-the-mill  ohm 
*  in  the  whole  collection. 

(  Ys,,  At  IRC  you  can  buy 
\>  1  gentle  ohms— deft 

1  and  subtle  ohms — 

A  husky,  heavy-duty 

/  ^  ohms.  And  oIum  that 
*  are  at  home  in  any 

circuit.  We  package  them  in 
the  most  reliable  resistors — 
products  of  super-grade  mate¬ 
rials,  designed  and  assembled 
with  minute  exactness. 

Some  of  these  ohms  could  be 
your  obedient  servants. 
They're  ready  and  waiting  to 
go  —  right  now!  How  many 
and  wbrnt  kinds  do  you  need? 
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tube  parts — Stampings — Drawinp 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
FIX  MANUFACTURING  CO.,  Ine. 
24  Bedford  Sf.,  Newark  3,  N.  J. 


INTERNATIONAL  RESISTANCE  CO. 


401  Br*04l  StrGGi 

PhilodGlphta  t.  Pm. 


neuj  h«rmcs 


•  The  only  portable  machine  which  copy  holding  slides  for  multiline 
reproduces  15  sizes  from  one  engraving  in  one  set-up. 


master  alphabet. 


fThe  only  one  with  od/ustobfe  nameplates. 


Self-centering  holding  vise  for 


NEW  HERMES,  I  nCa  13-19  University  Place,  N  Y  3 
In  Canada;  359  .br  James  St,  Montreal 

World’s  torgesf  Manufacturer  of  Portable  fngrovmg  Mach»nes 
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BACKTALK 


(continued) 


achieve  appreciable  reduction  in 
power  for  a  given  aperture. 

While  a  perfectly  symmetrical 
bridge  arrangement  as  regards 
size,  materials,  etc.,  will  cancel  out 
the  effects  of  ambient  temperature 
changes,  such  perfect  symmetry  is 
more  difficult  to  achieve  than  im¬ 
plied  on  page  89.  Since  the  signals 
to  be  detected  may  be  in  the  order 
of  one  part  in  10  million  for  mini¬ 
mum  particle  sizes,  even  slight 
asymmetry  can  produce  undesired 
signals  due  to  temperature  drift. 
Even  with  perfect  symmetry,  tem¬ 
perature  gradients  can  produce  un¬ 
desired  signals  (see  Mr.  Schafer’s 
reference  3).  P’or  freedom  from 
such  temperature  effects  and  other 
drift  factors,  a  stable  automatic 
balancing  circuit  is  essential  and 
permits  operation  of  a  metal  de¬ 
tector  at  maximum  sensitivity  with 
minimum  adjustment.  Both  the  in- 
phase  and  the  quadrature  signals 
are  automatically  balanced  by  a 
circuit  developed  by  the  General 
Electric  Company  for  general  ap¬ 
plication  in  detecting  both  mag¬ 
netic  and  nonmagnetic  particles  at 
high  sensitivity. 

It  should  be  pointed  out  that 
when  minimum  particle  sizes  of 
magnetic  or  nonmagnetic  metals 
are  to  be  detected  in  the  presence 
of  large  irregular  masses  of  non¬ 
magnetic  or  magnetic  conducting 
material,  respectively,  the  principle 
of  quadrature  signal  separation  re¬ 
ferred  to  on  page  88  cannot  be 
readily  applied.  This  is  because 
the  relative  signal  phase  depends 
on  size  as  well  as  frequency,  con¬ 
ductivity,  and  permeability,  and  the 
phase  of  the  undesired  signal  will 
vary  from  that  which  the  detec¬ 
tors  are  adjusted  to  reject.  Since 
the  amplitude  of  the  iindesired 
signal  may  be  large,  the  detector 
output  signals  caused  by  even  small 
phase  variations  may  be  as  great 
as  the  desired  signals.  Having  cog¬ 
nizance  of  these  factors  enables 
one  to  take  steps  to  minimize  any 
undesirable  effects. 

It  is  hoped  that  these  comments 
will  help  to  clarify  .some  of  the 
points  covered  in  Mr.  Schafer's 
paper. 

C.  C.  Allen 


General  Engineering  Laboratory 
General  Electric  Co, 
Schenectady,  X.  T, 
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ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION 
TUBES,  INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR.  Wo  iMokt  Tronsformon,  Spot  and  Wiro  Butt  Woldon,  Wiro  Cuttiop 
Mockinot  and  SOO  other  items,  inditponsoblo  in  your  production.  Eislor  Engi¬ 
neers  ore  constantly  developing  Now  Equipment.  If  you  profor  your  own 
designs,  let  us  build  them  for  ydu.  Write  to  Charles  Eisler  who  has  served 
The  Industry  over  30  years. 


Machines  for  small  Radio  Tubes  of  oil 
kinds;  24  Head  Stem,  24-Head  Sealing 
and  24-Hcad  Eihaust  Machines,  Spot 
Welders,  etc. 


751  So.  13th  St. 
Newark  3,  N.  J. 


EISLER  ENGINEERING  CO.,  Inc 


A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP  M 
For  110  or  220  volt  circuits 

The  required  resistor  is 

an  integral  part  of  this  assembly  t 

-“hBlIt  In.”  f  ■;;'l 

RUGGED  •  DEPENDABLE 
LOW  IN  COST 


PATENTED:  t4o.  2,421,321 
Col.  No.  S21308-997 


Writ*  on  your  company  lettorhead.  We  will  act  at  once. 
No  charge,  of  course. 

S£MD  fOR  THl  192  PACl  HANDBOOK  OF  PILOT  LIGHTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  onei 
which  will  fit  your  special  conditions.  Many  are  especiall/ 
made  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  FOB  OUR  APPLICATION  EN6INECRIN6  SERVICf 

Foremost  Manu/sKturer  of  Pilot  Lights 

Use  DIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY.  NEW  YORK  3.  N.  Y.  SPRING  7.1300 


Giannini 


PASAOiNA  I,  CALIF.  •  FAST  OlANCi,  N.  J. 


This  part  was 
designed  as  an 

INVESTMENT 
CASTING 

at  big 
savings! 


SAVED:  TOOLING,  MACHINING,  SCRAP  LOSS 
AND  ASSEMBLY  TIME 

This  bracket  was  cast  in  aluminum  356  but  could  have 
been  produced  in  any  castable  steel  or  bronze.  Notice 
the  bosses,  rectangular  holes  and  difficult-to-machine 
undercuts.  This  bracket  was  cast  as  one  piece  and 
required  little  machining.  Immeasurable  time  was 
saved  over-all. 

You  too  should  investigate  the  tremendous  saving 
in  time  and  money  that  Investment  Casting  offers. 

Send  Prints  or  Sample  Ports  for  Istimate 
or  ask  to  hare  a  Representative  call 

investmentHcastingco. 

3?9  CHESTNUT  ST.  NEWARK  5,  N.  J. 


A1TENTIONI 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in 
surance  program.  Domestic  & 
overseas  assignments  avoilable 
Salary  will  be  commensurate  with 
experience. 

Please  forward  your  personal 
experience  record  to: 

Personnel  Supervisor 
Field  Eng.  DW. 

Reeves  Instrument  Cerp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 


JELLIFF  RESISTANCE  WIRES 

ARE  VERY  MUCH  AT  HOME  IN  A  HOT  •  SPOT 


ALLOY 

OHMS 

PCR 

CMF 

MAX. 

OrCR. 

TCMR. 

FORMSt 

uses 

1000 

1000 

500"  F 

W-R 

CompKt,  sUbIt  proewion  RosMort 

ALLOV  C 

67;  j 

1700"  F 

W-R  1 

Appl;«f»c«s  snd  RosMors 

ALLOY  A 

650 

9100" F 

W-R 

Hi9b>ttmp.  Furnocts  snd  Rts*slors 

ALLOY  4S 

204  1 

930"  F 

W-R  1 

Prtcisien  AppIkAlions 

fW— wire  R -ribbon 

★ 

Whether  the  heat  is  literal  (up  to  2100  F),  or  figsra- 
tive  in  the  sense  that  performance  under  difficult 
conditions  is  o  must,  we  hove  on  alloy  for  almost 
ony  conceivoble  requirement.  The  obove  Table  may 
suggest  possible  opplications  to  your  products. 


Complete  Technical  Data  are  available  from  De¬ 
partment  17. 


JELLIFF 

MANUFACTURING 
CORrORATION 
SOUTHPORT,  CONN 
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DOUBLE  BARREL 

Advertising 


WALKIE  RECORDAU 


MILES  REPRODUCER  CO.,  INC. 

•  1}  MOAOWAV  Nl  W  YO»«  J  N  Y 


*  SODERING 
BRAZING  A  WEEDING 


McGRAW-HILL 
PUBLISHING  CO.,  INC 

330  West  42nd  Street 
NEW  YORK  18,  N  Y 


EISLER 


Complete  Equipment  for: 


SPOT  WKDtPS  L'ectf.c,  ♦©<  to  250  KVA 

TElFViSiOn  TE.e6  Glass  working  eouipnacnt 

TRanS^ORmFR-,  SpeC'  ■  - 

NCA-JOfSCtNJ  LA^^P 
r.  I  ^RESetNT  TtBf 

NtON  SIGN  M: 

KICTROMC  K'-'Pvr 
V.J  T  AS'-  SL'C'NG  on.l  Cu*' 
nSlIB  FNG'Nf  [R'NGCO  'nc 


-FRS  tOUIPwFNT 


Advertiting  men  agree— to  do  a  com¬ 
plete  adveititing  job  you  need  the 
double  effect  of  both  Display  Adver* 
Using  and  Direct  MaiL 

Display  Advertising  keeps  youg 
name  before  the  public  and  builds 
prestige. 

Direct  Mail  supplements  your  Dis¬ 
play  Advertising.  It  pin>points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buys 
or  influences  the  purchases. 

More  and  more  companies  are  con¬ 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 

McGraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  Arms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalised  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  You’ll  be  surprised  at  the  low 
over-all  cost  and  the  tested  effective¬ 
ness  of  these  hand-picked  selections. 


FOR  MAINTENANCE  OF  MOBILE 
COMMUNICATIONS  SYSTEMS 
MICROMETER  . . . 

LATION  METER 

LAMFKIN  LABORATORIES,  INC. 

_ Irodsiiteii,  FEarWa 


German  Manufacturer 


with  speciol  experience  of  tens  of 
years  in  tfie  manufacture  of 
TRANSDUCERS  —  piezo  —  electric  ultrosonic 
operoting  heods,  100  kc  to  4000,  intensity  up 
to  40  w/cm*  suitoble  for  medicol,  scientific 
ond  industriol  purposes — 

wants  U.  S.  contocts 

Development  of  spociol  models  ond  supply  of 
lorge  lots  on  short  term. 

Write  to 

Box  8060  William  Wilkens  Werbung, 
Hamburg  36,  Germony 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

receivers — test  egeipment 
treesmitters  controls 
tub-ossemblies 

TELETRONICS  LABORATORY,  INC. 

Wsstbary,  L.  I.,  N.  Y.  Wsitbury  7-1021 


Shorted  Turn  indicator 


t'OExtlDUou-s,  periuAueat.  Indexed  recording,  up  to  4 
hrs..  only  3c  hr.  IndtAnteneous,  permenent  pUybeck. 
I*iclu  up  bound  up  to  00  rt.  RecordB  oonferences,  lec* 
turet,  dictetion,  2-wsy  phone  A  seled  teUiB;  while 
weUdng.  riding  or  flying.  Record.^  in  closed  btiefeese 
wlfh  "hidden  mike"  I  Write  ter  Detelled  Literature. 


MODU  101C  BUUETIN  42 
HUNTINGTON  UACN,  CALIF 


— EL-TRONICS,  INC. - 

Research— Oevetopment—Manrfactore 

A  single  unit  to  lorge  prednetion  guontittes. 
Spociolitts  in  Nncleor  Instruments,  Test  Eguip- 
ment  ond  Instrumentation 

Sontf  for  Froo  Rosumo  of  our  focHfths 
2SS7  N.  Howard  SL  Ptilia.  33.  Pm. 

_ GArOaid  5>asat 


CONTACTS 


Section 


supplements  other  advertising  in 
this  issue  with  these  additional  an¬ 
nouncements  of  products  essential 
to  efficient  and  economical  produc¬ 
tion  and  maintenance.  Make  a  habit 
of  checking  this  page,  each  issue. 


Research  &  Development 
of  Electronic  Equipment 

Single  or  Medium  Quantities 

MICHEL  MANUFACTURING  CO. 

227  North  Wotor  St.,  Mihroalioa,  WEaconsin 


Classified  Advertising  Division 


ELECTRONICS 
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SEARCHLIGHT  SECTION 


SALES  ElVGllVEER 


•ELECTRONIC  COUNTERS 

•  AUTOMATIC  CLERICAL  SYSTEM 

•  DATA  HANDLING  EQUIPMENT 

•  DIGITAL  COMPUTERS 

•  PRECISION  TIMING  INSTRUMENTS 

•  AUTOMATIC  MACHINE  CONTROL 


•  FLYING  TYPEWRITER 


Excellent  opportunity  ior  a  man  with 
electronic  background,  mechanicol  apti¬ 
tude.  and  IMAGINATION. 

—  Well-eetabliihed  and  expanding 
company  — 

Please  send  resume  of  education  and 
experience  to  Sales  Manager. 

POTTER 

INSTRUMENT  COMPANY 

115  Cutter  Mill  Rood, 
Great  Neck,  N.  Y. 


REPLIES  (hox  So.):  Aditrentt  to  opire  nrarfMt  jfou 
SEW  YORK:  S30  H’.  ^2nd  St.  (36) 

VHWAOft:  520  S.  Mirkiffon  Ire.  (it) 

8 AS  FRASVISVO:  6»  Pott  St.  (^) _ 


POSITIONS  VACANT 


ELsKrTRONlC  KNOINEERS—  15940-16940  per 
annum — dutlea:  tleaigna  and  tIe*v»*lopa  com¬ 
plex  elet  ironlr  artillery,  rocket  and  bomb  fuzea 
and  related  itema.  $5060-5810  per  annum- 
duties:  designs  an«l  develops  the  less  intricate 
j  types  of  electronic  artillery,  rocket  anti  bomb 
fuzea  and  accessories.  Applicants  may  reiM>rt 
to  the  Persttnnel  Ofllce,  Picatinny  Arsenal. 
Dover  New  Jersey,  or  submit  Standard  F<»rm 
67.  application  for  Federal  Employment,  who  h 
la  ^ivailable  at  any  post  office. 

ELECTRONIC  ENtllNEER:  Design  and  de¬ 
velopment  work  on  nucleonic  etiuipment.  I'n- 
usual  opportunity  with  well  established,  rapidly 
expanding  company.  Write  full  details  to 
Nuclear  Hescart'h  t.'orp.,  2563  (Irays  Ferry  Ave.. 
Phila.  46.  Pa. 


IMPLOYMENT  SBPVICB 


SALARIED  PF:RS0NNEL.  $3,000-125.000.  This 
confldential  service  established  1920,  is 
geared  to  neetls  of  high  grade  men  who  seek  a 
change  of  connection  under  contlitions  assuring, 
if  employed,  full  protection  to  present  nosition. 
Send  name  and  adtlress  only  for  details.  Per¬ 
sonal  consultation  invited.  .lira  Thayer  Jen¬ 
nings.  Dept.  I-.  241  Orange  .<t..  New'  Haven, 
Conr 


POSITIONS  WANTBD 


CHIEF  ENGINEER — Fully  experienced  In  all 
aspects  of  the  techni<-al.  administrative  and 
planning  phases  of  an  engineering  organiza¬ 
tion.  t'nmplete  references  of  ability  to  produce 
high  quality  e<iuipment  at  low*  cost  and  on 
schedule.  Excellent  bat'kgrnund  In  sovt.  con- 
tractr  and  specifications.  Ten  years  experience 
in  guiiled  missiles,  servos,  electronic  circuitry, 
computers,  instrumentation,  radar  ami  tele¬ 
metering.  Author  of  numerous  technical 
articles.  REE..  ME.E..  P.E.  Presently  in 
complete  charge  of  big  project  for  large  estab¬ 
lished  company.  Prefer  greater  opportunities 
offered  by  smaller  <-ompany  bicated  in  New 
York  Metropolitan  area.  P\V-4034.  Electronics. 


Development 

Engineer 


We  have  on  opening  for  an 
experienced  Engineer  to  de¬ 
velop  laboratory  quality  elec-  ! 

tronic  test  equipment. 

This  position  requires  both 
practical  and  theoretical 
ability  ond  only  those  with  a 
reol  interest  and  aptitude  ' 

should  apply. 

We  are  a  stable,  well-es¬ 
tablished  small  firm,  located 
in  a  desirable  residential 
area.  Our  laboratory  is  mod-  j 

ern  and  well-equipped.  You  ,  ,  ;  | 

will  find  an  outlet  for  all  i 

your  talents.  | 

Pleos*  send  resume 
and  solarY  raquire- 
mants  to  Director  of 
Dovolopmont.  i 

BOONTON 

RADIO  CORP. 

Intervale  Road 
Boonton,  New  Jersey  j '  j 


POSITIONS  WANTCD 

I)E."!|RE  POSITION  where  both  teaching  an.t 
development  work  may  be  carried  on.  Full 
time  development  or  teaching  iKisitions  per¬ 
taining  to  electronic  circuits  will  be  considered. 
Preferences  given  to  iHtsition  where  additional 
graduate  work  may  be  taken.  R.S.  in  E.E..  B.S. 
in  Mth.,  3  years  teaching  experience  in  elec- 
trimcs  an»l  mth.,  1  year  electronic  circuit  de¬ 
velopment  for  guided  missiles.  PW-4148. 
Electronics. 


EE  GRADUATE  having  eleven  years  experi¬ 
ence  in  the  radar  ami  ratlio  fields  desires 
responsible  position  in  electronic  research  and 
development  Experience  includes  field  engi¬ 
neering.  research,  design  anti  <leveh»pment  part 
of  which  on  a  supervisory  level.  Salary  at 
least  $7000.  PW-4190.  Electronics. 


KLErTRGNICS  ENGINEER.  I'nittn  Pollege. 

Navy  ETM,  4  years  post-war  exjierlence  ad¬ 
ministration,  engineering,  supervision  of  ship¬ 
board  radio  and  radar  installation  and  main¬ 
tenance;  Test-instrument  and  t'oinpufnr  design 
project.  Age  26.  marrietl.  Prefer  near  Uni¬ 
versity.  A.  Shapiro.  358  Jackson  Ave.,  Jersey 
iMy.  N.  J. 

ENG!NEF!R  B3  1C  EE  WTlii  15  years  experience 
in  aircraft  electrical-electronics  field  with  2 
years  overseas  experience  presently  employed 
by  US  GoM.  desires  connection  with  company 
doing  business  In  the  interna,  .mal  field.  Free 
to  travel.  PW-4042.  Electronics,  1111  Wllshire 
Rlvd..  I»s  .\ngeles. 


ENGINEER  PHYSICI.ST  5  years  Industrial  In¬ 
strumentation  research,  spectroscopic  meth¬ 
ods  development.  Age  29.  industrious,  goofl 
personality  Seeks  position  with  opportunity 
to  prove  self  In  alert  expanding  organization 
In  any  field  where  above  background  helpful. 
PW-4203.  Electronics.  _ 

j  SILLING  OPPOPTUNITIIS  WANTtO 

FIELD  ENGINEERING  and  Service  Organiza¬ 
tion  desires  additional  representations  In 
nuclear.  Industrial,  or  me<1ical  electronics. 
Well  established,  technical  personnel  of  highest 
calibre.  Can  work  Miss.,  and  Ala.  write 
Delta  Electronics.  Inc..  P.  O.  Box  476,  New 
Orleans.  I^a. 

INSTRl’MENT  SALES  in  Europe — An  elec¬ 
tronic  engineer,  experienced  in  electronic  In¬ 
strument  development  and  sales,  will  spend  a 
vear  In  Europe  < leaving  in  September).  He 
is  available  for  a  number  of  non-competitive 
assignments  Including  surveys  and  contact  ar¬ 
rangements.  RA-4147.  Electronics. 


TELEPHONE  ACOUSTICS 

AND 

TRANSMISSION  ENGINEER 

W«  have  nssd  of  as  •nilnssr  IntsrMtsd  Is  tti«  ds* 
vslepsient  of  Acouatiesl  cempontnU  for  tsioshens 
•eti.  Tho  only  resuiroment  is  ss  interoit  Is  and  a 
basic  knowlodfc  of  Acoustics  and  Circuit  Desiis 
Slus  s  udiiintnoss  to  learn  tho  spocifle  sptllcations 
to  totophone  techniours.  This  Is  an  opportunity 
to  ontor  an  uncrowded  Hold,  sine#  thoro  aro  tow 
ontinoors  skilled  in  this  particular  branch  of  tho 
art.  Tho  man  selected  for  this  pooitlon  will  bo 
associated  with  one  of  tho  ablest  enpinoors  in  this 
field  and  will  roceibo  tho  full  benefit  of  his  more 
than  30  years  experience.  Salary  and  individual 
responsibility  commensurate  with  ape  and  experl- 
tree.  Please  apply  to: 

MR.  W.  B.  NEAR 

AUTOMATIC  ELECTRIC  CO. 

1023  W.  VAN  BUREN  STREET 
CHICAGO  7p  ILLINOIS 


CONFIDENTIAL  COUNSELLING 

ON  ALL 

PERSONNEL  PROBLEMS 
To  EMPLOYER  and  EMPLOYEE 

EXECUTIVE— (All  Branchws) 
ENGINEERINO— (All  Phasue) 
ADMINISTRATIVE— ACCOUNTING 
SALES— ADVERTISING 
In  Salary  Bracksts 
$5.200— BSO.OOO 
NATIONAL  COVERAGE 
Pluasp  writs  brislly,  outlininq  your  tpsciiie 
sxpsrisncs  or  psrsonnsl  nssdt. 

Wm.  H.  Bruce,  Mgr. 

EMPLOYMENT  COUNSEL 

Suits  500  7  W.  Modiion  St. 

Chicogo  2,  III.  Flnonciol  6-2100 


SBLLING  OPPOPTUNITIBS  WANTBD 

SALKS  KN<;iNKF7R.  experienced  electronic  In- 
ntrument  salesman  to  ele«trical  •  liemlcal 
mechanical  industries  eastern  seaboard  wants 
better  opportunity  with  manufacturer  or  dis¬ 
tributor.  .<A-4:24.  Kief  ironies 


SALES  KN<;iNEER  Handling  one  item  In¬ 
strument  field  desires  one  aftflittnnal  product 
for  promotion.  Excellent  contacts  N.Y.  N  J.  L.I. 
RA-3773,  Electronics. 


SALES  REPRESENTATIVE  Engineers  aro 
seeking  addUirtnal  lines  in  electronics  and  al¬ 
lied  fields.  Metropolitan  N.  Y.  Imation.  Or¬ 
ganization  offers  over  20  years  experienco  la 
field.  RA-419t.  Electronics. 


BUSINESS  OPPORTUNITY 


t%ante<l.  Manufactnrer  now  enguged 

In  Defense  Work  is  looking  for  a  product  that 
can  be  sold  in  normal  times.  Will  consoler  pur- 
cha.’ie  of  Patentrights  A  tools  of  going  concern 
now  manufacturing  electronic  components  or 
;issemt»f ies.  IP  t-3R22,  Klectr*»nirs. 


COMMERCIAL  PRODUCT  Wanteil 


At  preterit  90  psreent  on  detents  wprk.  ws  srs 
loekinp  to  the  future  with  lenp  rsnps  plant. 

Electro- Mechanicsl  in  ehsrseter,  we  employ  sp« 
proximstely  200  people.  Fscilitlet  include  cem- 
plete  enpineerint  deportment,  with  retearch  labora¬ 
tory  and  cempotent  technical  ttsff.  model  thos  and 
complete  machine  thop,  attembly  department  and 
related  tenrieet. 

We  are  interetted  in  any  practical  Item  with 
open  market  poitibilitiet  of  an  Clectrlesl. 
Mechanical  or  Electro-Mechanical  nature,  in  say 
condition  of  development  from  idea  ta  productloa 
model. 

RO-1044.  Electronics 
330  W.  42  St..  New  York  36.  N.  Y. 


Contract  Work  Adrertising 
See  Page  378 
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E  ngint»0»rs 

(Soiitor — BS  or  MS) 

With  Minimum  3-5  yeors  experience 

DEVELOPMENT  WORK  - 
OF  REAL  CHALLENGE  ~ 

Daiign  and  davciopmnnt  o<  Anna's  » 
Iniricats  slsctro-mschanical  squipmsnl  x 
colls  on  svery  part  oi  your  training, 
•xperiencs.  and  skill. 

Immediate  openings  in  , 

DESIGN  i  DEVELOPMENT  oi 

GYROSCOPES 

ANALOG  COMPUTERS  ^ 

FIRE  CONTROL  SYSTEMS 
SERVO  MECHANISMS 

INSTRUMENTS  ^ 

CONTROL  CIRCUITS 
RADAR  ANTENNAS 

Additional  Benefits  Include: 

•  omonc  hlfbest  In  Industry  ...  •■f' 

plus  oTcnlmf  and  out-of-plant  bonu-tet.  ^ 

•  Ttip*  >'uotlnuln«  nature  of  Armn’s  research  ^ 

on-1  Icveloptuent  projects  provides  unusual  Job 
stabtUtjr.  ^ 

•  Cost  of  Urlng  beneflta.  ^ 

•  Liberal  pemuon  plan. 

•  Company-paid  Blue  Cross. 

•  Company-paid  life,  health  and  accident  In- 

•  IVnodic  merit  reviews  and  merit  Increases. 

Send  Complete  Details  To;  ^ 

Technical  Personnel  Department 

ARMA  CORP. 

254  36th  St.  Brooklyn  32,  N.  Y.  < 

MiBf?;-"' . . 


RESEARCH  OPPORTUNITIES 


The  Univofsity  oi  Michigan  is  expand¬ 
ing  its  research  organisation  and  seill 
have  a  number  oi  excellent  opportuni- 
tiee  open  in  important  research  pro¬ 
grams  ior  ENGINEERS.  PHYSICISTS 
and  MATHEMATICIANS.  Work  classi¬ 
fications  are  in  the  fields  oi: 

ELECTRONICS 

(Experience  in  circuit  devetopment  and  de¬ 
sign  on  analc^  and  digital  computere.  tele¬ 
phone  ewitching  equipment  or  cathode  ray 
dleploye  preferred.) 

SYSTEMS  ANALYSIS 
SIMULATION 

OPERAnONAL  ANALYSIS 
OPTICS 

MECHANICAL  ENGINEERING 
(Icing  Research) 

Researchers  have  cm  opportunity  to 
complete  their  requirements  ior  gradu¬ 
ate  degrees  while  employed. 

Salaries  are  commensurate  with  train¬ 
ing  and  experience.  Applicants  ors 
invited  to  send  a  resume  oi  education 
and  experience  to: 

Personnel  Office 
University  of  Michifon 
Ann  Arbor,  Michigan 


ENGIN  EER 


LOCATE  IN  THE 


"FOR 
ATOMIC 
WEAPONS 
V  -  INSTALLATION 

^  ..-'Mochanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  and  Mathematicians.  A 
variety  of  positions  in  research,  development  and 
production  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sondio 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


hoMtiNettt 


Albuquerque,  center  of  a  metropolitan  area  of 
1  ^0,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  The  "Heart  of  the  Land  of 
Enchantment,”  Albuquerque  lies  at  the  foot  of 
the  Sandia  Mountains  which  rise  to  11,000  feet. 
Cosmopolitan  shopping  centers,  scenic  beauty, 
historic  interest,  year  'round  sports,  and  sunny, 
mild,  dry  climate  moke  Albuquerque  on  ideal 
home.  New  residents  experience  little  difficulty  in 
obtaining  adequate  housing  in  the  Albuquerque 
area. 

Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,  N.  M. 
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ENGINEERING  WITH  A  FUTURE 
RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  and  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organization  for  gualified 
personnel  in  the  following  fields: 


Circuit  Analysis 
Microwaves 
Analog  Con4)uters 
Servomechanisms 
Dynamics 


Aerodynamics 
Applied  Mathematics 
Physics 
Flight  Test 
Design 


Openings  exist  at  several  levels,  and  inguiries  from  recent 
graduates  ore  also  invited.  Salaries  ore  based  on  education, 
^ility,  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Personnel  Department 


Akron  15,  Ohio 


ELECTRONIC  AND  MECHANICAL  ENGINEERS 

Need  a  few  group  leaders,  preferably  with  advanced  degrees  and 
research  experience  of  a  supervisory  nature.  Work  involves  develop¬ 
ment  of  sensing  and  recording  instruments,  in  connection  with  high- 
altitude  balloon  research.  Liberal  benefits,  including  moving  allow¬ 
ances.  Write  for  application  blank  to: 

Employment  Bureau 

Rm.  17,  Administration  Bldg. 

UNIVERSITY  OF  MINNESOTA 
Minneapolis  14,  Minnesota 


TAKE  ADVANTAGE  OF 
These  Opportunities  Today! 
Positions  Open  NOW  for: 
ENGINEERS  and  TECHNICIANS 

Hert's  o  rtal  chotice  to  90in  Talvoble  experi* 
encc  in  Hie  field  of  ELECTRONICS! 

You  will  be  working  on  Hic  vitol  problem  of 
electron  tube  reliability  for  on  established 
oeronouticol  communicotions  firm. 

We  need  men  of  good  educationol  bockground 
ond  experience  who  can  handle  either  field  or 
loborotory  auignments,  men  who  understand 
circuits  ond  the  mechonicol  ospects  of  elec* 
tronics,  engineers  with  electron  tidie  design 
ond  opplicotion  background.  We  will  con¬ 
sider  men  who  do  not  hove  o  college  degree 
if  they  hove  comporoble  experience.  Solaries 
commensurote  with  obiitty. 

Our  personnel  hove  been  informed  of  this  od- 
vertisement.  Replies  will  be  kept  in  strict 
confidence.  Send  o  resume  of  your  education 
ond  experience  to: 

P-414S,  Electronlce 
330  W.  42  8t..  New  York  34.  N.  Y. 


INSTRUMENT 

ENGINEERS 


Research  and  Development  Engi¬ 
neers  experienced  in  pneumatic 
and  electrical  instruments.  Also 
openings  for  recent  engineering 
graduates.  Mechanical  preferred. 
Excellent  opportunity  with  rapidly 
growing  Research  and  Develop¬ 
ment  Department.  These  are 
permanent  positions  with  stable 
organization.  Send  resume  to: 

AMERICAN  METER  CO. 
Personnel  Department 
10th  &  Payne  Avenue 
Erie,  Pa. 


ELECTRONIC  ENGINEERS 

ALL  GRADES 

Small  electronic  research  and  develop¬ 
ment  laboratory,  located  8  miles  outside 
of  Woshington,  D.  C.,  has  several  open¬ 
ings  for  junior  und  senior  electronic  engi¬ 
neers.  Degree  essential.  Varied  projects 
include  anoiog  computers,  servo  machon- 
isms,  special  test  equipment,  etc.  All  De¬ 
fense  work.  Liberal  salaries  dependent 
upon  experience. 

THE  DAVIES  LABORATORIES 

Incorporated 

4705  Queensbury  Road,  Riverdalo,A4aryland 


346 


June,  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


AC  SPARK  PLUS 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

PoMtiom  MW  aroilobl*  for  kighcM  eolibor 
portooMi  io  tko  field  of  oirborM  oirto- 
mofic  elocfro-mochooicol  coolrol  oqoip- 
moot. 

MECHANICAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 

Now  and  oxpanding  diritioR  of  or  ottob- 
litkod  firm  with  20  roors  of  succoMful 
oxHrioReo  io  the  iRtfruRMRt  field.  Work 
iRTolrod  deals  with  the  RioRufocture  ood 
deTolopRMRt  of  highly  complex  equipmeol 
of  the  RWtt  adreoced  type. 

Wrfto  or  Apply 
AC  Spark  Plwp  Divisiaa 

GENERAL  MOTORS  CORPORATION 

192S  E.  KaRilwarth  Placo 
Milwaakoa  2,  Wiecoiiota 


ELECTRONIC 

ENGINEER 

WANTED! 


A  young,  aggroMiTO.  and  rapidly 

#  growing  ottablishod  butinoM  or- 
gonitotton  ongagod  in  th#  doTolop* 

#  moat  and  moauiactur#  of  products 
for  VHF  and  UHF  Tolooision  oppli- 

#  cation,  roquiros  tho  sorricos  of  on 
indiTidual  qualifiod  to  stop  into  a 

#  koy  position. 

#  Applicant  must  bo  oblo  to  work  in* 
dopondontly.  orgoniso.  ond  supor* 

9  viso  doTolopmoat  projocts. 

^  This  position  is  to  bo  pormonont  and 

^  will  oifor  tho  opportunity  for  unlim* 
I  V  itod  adooncomont  and  a  succossful 
coroor.  Suburban  Wostchostor  loco* 

V  tion  •  .  .  stimLilatiao  and  congoniol 

-  surroundings  ...  26  minutos  from 

V  Grand  Contral. 


Attractive  Salary 


Write  stating  qualifications 


BLONDER-TONGUE 

LABORATORIES 
36  North  Second  Avenue 
Mt.  Vernon,  N.  Y. 

Mo  8-3974 


ENGINEERS 

Spedal  opportunities  for  YOU  in 

SAN  DIEGO 

that  sunshiny,  smog-freo  dty  on  tho 


coast  of 


CALIFORNIA 


Convoir  (Consolidated  Vultee  Aircraft  Corporation)  is 
now  accepting  opplicotions  for  these  following  positions 
in  its  modern,  progressive  Engineering  Department. 


Microwave  Engineers 
Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 

Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


r 


WOMKIHO  VACTSi  Yov  gat  fwo  hplidoyt  o  wok  of 
Convoir  «  ovortimo  occontplishod  In  5*doy  wook.  Attroctivo 
tolory  rongot.  An  **onginoon"  ongtnooring  doportmont . . .  with 
stimulating,  compotont  ottociotos  •  • .  ond  intorosting,  choRong* 
kig,  ossontiol,  long-rongo  projocts  of  o  wido  vorioty  including 
*  commtrciol  oircroft,  miRtory  oircroft,  mittilot,  onginooring 
rosoorch  ond  oloctronic  dovolopmont.  ExcoNont  pofont  royoify 
orrongomonts.  Top-notch  rotiromont  plon  ~  boftor  thon-ovorogo 
Kfo  ond  hoolth  insuronco.  CompUfo  progrou-tolory  roviow 
for  ooch  porson  twico  yoorfy.  Opportunity  for  continuing 
onginooring  oducotion. 


UVI NG  PACTS  I  Son  Diogo,  with  ih  wondorful  rotldon- 
tiol  oroos,  offors  you  ond  your  fomUy  incomporoblo  living. 
Idool  climato  —  c^,  doon,  dry.  Mounfoint,  dosort,  Moxko, 
HoNywood,  lot  Angolot,  Pociftc  Ocoon,  boochot  and  boy  « 
only  hours  or  minutos  owoy.  It  offors  you  o  now  woy  of  li^..* 
ploosont,  rofroshing,  happy. 


H  you  qualify,  you  will  rocolvo  gonorout  Iravol  allowancoo. 
SfldO  COU^N  for  froo  booklols  and  comploto  Information. 


THANK  YOU  ■  ■  ■  ■  I 

Mr.  tl.  T.  Brooki,  (ngintring  Dvpertmtnl  fOt 
Convair,  3302  Pacific  Hiway,  San  Diago,  California 

PlaoM  Mnd  tn*  fUtl  booklat,  dotcrlbing  Ml*  Convair 
Opportunity  for  mo  and  my  Convair  Application  Form. 


My  nomo 

i 
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EIVGINEERS 


PHYSICISTS 


cin™ogT« 

METYLL^^^TS 

^out  ^ulttle 

AND 


'^eneta{  S/ec^Uc 

An  element  you  ran  count  upon  for  continuing  satis¬ 
faction  and  security. 

Satisfaction  —  through  the  challenging  and  diversified 
nature  of  your  work,  the  prestige  and  stimulation  of 
your  professional  associates. 

Socvrity  —  through  the  singular  iinporlance  of  General 
Electric's  role  in  the  American  economy  and  the  recog¬ 
nition  of  your  rontrihution. 

Positions  now  open  in  Advanced  Development,  Design, 
Field  Service,  and  Technical  U  riting  in  connection  with; 


MILITARY  RADIO  A  RADAR 
MOBILE  COMMUNICATION 
MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
ELECTRONIC  COMPONENTS 
TEUVISION,  TUBES  A  ANTENNAS 


Bachelor's  or  Advanced  Degree  in  Electrical  or  Mechanical 
Engineering,  Physics,  Metallurgy  or  Physical  Chemistry 
and/or  experience  in  the  electronics  industry  necessary. 

Pleas*  send  resume  to: 

Dopt.  62-E  Tachnkal  Parsonnal 
ELECTRONICS  PARK 


GENERAL^  ELECTRIC 

SYRACUSE,  N.  Y. 


ELECTRONIC  ENGINEERS 

Mechanical  Designers  for  Research 
and  Engineering 

To  work  in  the  design  and  deveiopment  ol  new  electronic  equipment.  Excellent 
working  and  living  conditions,  good  salaries  and  exceptional  employee  benefits. 
Write,  giving  lull  details  including  education  and  experience.  Personal  interviews 
will  be  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  A  K  Sts.,  Dayton  9,  Ohio 


CORNELL 

AERONAUTICAL 
LABORATORY,  INC. 

We  are  continually  seeking  men 
of  outstanding  ability  who  are 
willing  and  able  to  add  to  our 
research  efforts.  Typical  fields 
include: 

RADAR 
COMPUTERS 
INSTRUMENTATION 
SERVOMECHANISMS 
SYSTEMS  ANALYSIS 

For  additional  information  write, 
referencing  this  advertisement. 
Due  to  clearance  problems  it  is 
impossible  to  consider  non¬ 
citizens. 

Entployment  Manager 

Cornell  Aeronautical 
Laboratory 

4455  Genesee  Street 
Buffalo  21,  New  York 


ELECTRONIC 

ENGINEERS 

ENGINEERING 

PHYSICISTS 

Several  engineers  required  for 
development  of  electronic  cir¬ 
cuitry,  electro-mechanical  de¬ 
vices,  analog  and  digital  com¬ 
puting  equipment. 

Positions  offer  security  in  a 
Laboratory  located  in  desirable 
residential  area.  Apply  in  writ¬ 
ing  and  furnish  information  as 
to  education  and  experience. 

Jet  Propulsion  Laboratory 
California  Institute  of 
Technology 

4800  Oak  Grove  Drive 
Pasadena  3,  California 
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needs  outstanding 

RESEARCH  PHYSICISTS 
SR.  aECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSICISTS 
CIRCUIT  ENGINEERS 
MICROWAVE  ENGINEERS 
TaEVISION  ENGINEERS 
VACUUM  TUBE  ENGINEERS 
TEST  EQUIPMENT  ENGINEERS 
HELD  ENGINEERS 
aECTRONIC  TECHNICIANS 

with  advanced  academic  training 
and  several  years'  experience 
for 

RESEARCH  AND  DEVELOPMENT 

in  Radar,  Guided  Missiles,  Servos,  Com¬ 
puters,  Receivers,  Solid  State  Physics, 
Image  Converters,  Pulse  ond  Timing 
Techniques,  Special  Purpose  Tubes, 
Networks  and  Systems  Design,  Light 
and  Electron  Optics,  Storage-Type 
Tubes,  Photo-Electric  Pickup  Tubes, 
and  Related  Equipment. 

Our  Long  Range  Programs  and 
Steady  Growth  Assure  Permonent 
Employment  at  Excellent  Salaries  for 
Competent  and  Qualified  Personnel. 

Interested  Persons  ore  Invited  to 
Submit  Detailed  Resumes  of  Ex¬ 
perience  ond  Bducation  with  Sal¬ 
ary  Requirements  and  Availability 
Date  to; 

The  employment  Department 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 


\  . 

PATENT  ATTORNEYS 


An  unusual  situation  has  developed  at  Hughes.  In  the  last 
few  years,  our  Laboratories  have  grown  to  a  population  of 
more  than  three  thousand  men  and  women,  who  cover  a  wide 
range  of  research  and  development.  New  electronics  products 
we  have  developed  support  a  manufacturing  organization  of 
thousands  of  additional  people. 

And  yet  UnUty  our  patent  attorneys  ran  he  numbered 
on  the  Jinfgers  of  ttro  hands! 


The  explanation  is,  of  course,  that  our  growth  has  been 
very  rapid  and  we  have  gotten  a  late  start  in  trying  to  build 
an  appropriately  large  patent  department.  The  situation  has 
not  been  made  any  easier  for  us  by  a  current  rapid  expan¬ 
sion  of  our  commercial,  nonmilitary  interests.  As  a  result,  how¬ 
ever,  we  believe  that  the  opportunities  for  patent  attorneys  are 
now  unusually  attractive  at  Hughes. 

To  keep  abreast  with  the  work  being  done  in  our  Labora¬ 
tories,  our  patent  department  must  be  greatly  enlarged;  this 
means  that  today's  openings  carry  unusual  potentialities  for 
rapid  advancement.  On  the  other  hand,  the  fact  that  the 
Research  and  Development  organization  to  be  served  has  al¬ 
ready  established  itself  as  one  of  the  largest  and  most  pro¬ 
ductive  electronics  laboratories  in  the  country  provides  a 
degree  of  security  not  usually  associated  with  opportunities 
for  rapid  individual  growth. 

Inquiries  should  he  addressed  to: 

Enf(ineerinp  Personnel  Department 


RESEARCH  and 
DEVELOPMENT 
LABORATORIES 


t'.ulrer  ('-ity,  lAtn  Anf(elrs  Courtly,  California 


HUGHES 


AuMuranre  jc  require  that  r^ioration 
of  the  appiicant  trill  not  route  dit» 
raptUm  of  an  urf^ent  military  project. 
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electronic  engineers 

A  new  plant  now  under  construction  with  a  major 
Navy  contract  for  electronic  gunfire  control  units 
and  a  progressive  management.  Job  opportunities 
are  open  for  Electronic  Engineers  for  Novy  Fire 
Control  work  involving  computers,  gyros,  rodar, 
and  engineering  positions  at  all  levels. 

Daystrom  offers  a  sound  chance  of  advancement, 
a  post-defense  future  in  one  of  the  most  modern 
plants  in  the  country. 


pDAYSTRO] 

h  Instrument  Division 


PHONE 


PERSONNEL  DEPARTMENT  OF  DAYSTROM,  INCORPORATED 


JERMYN  -  1144 


ARCHBALD,  PA. 


ELECTRONIC  ENGINEERS  HOUSTON,  TEXAS 


Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 

ELECTRONIC  ENGINEERING  COMPANY 
OF  CALIFORNIA 

1M  SO.  ALVARADO  STREET 
LOS  \NOELES,  CALIFORNIA 


TRANSFORMER  ENGINEER 

Precision  •quipmtnt  manulacturar 
quaUii«d.  «xp»ri*nc«d  •nqinMr  lor  audio 
and  tub-oudio  tronslormor  dooign  and 
doToIopmont.  Exporionco  with  tho  high 
pormeability  alloyi  dosirablo.  KnowUdgo 
ot  xnagnotic  circuitry  must  bo  suificiont 
lor  dtvolopmont  work  on  magnotic  ompli* 
tiors.  Salary  commonsuroto  with  obility. 

P>3864,  Electronics 

520  X.  Michigan  Ave.,  Chicago  11,  111. 


ELECTRONIC 

SR.  ENGINEERS  —  MIN.  3  TO  5 
YEARS  EXPERIENCE 


Interesting,  Challenging, 
Varied  Developments. 

. . .  Openings  For . . . 

LABORATORY  ENGINEERS 
PROJECT  ft  ASST.  PROJECT 
LEVEL  APPLICANTS 


G*n«row>  Salaried  Poriodic  Moril  Advanco- 
■•nl  Incroawt  In  A  Growing  Now  Diviuon 
of  74-yaar  Old  Firm  Offoring  Unwiuol  Fvhirn 
Growrii  PoMibililiai. 

•  PULSE  CIRCUIT  DESKS 

•  CRT  DISPUTS 

•  SERVO  MEOUNISMS 

•  COMPUTORS 

Wriln  Cxp.,  Rniwnin.  And  Solar/  Rag'd. 


THE  AUSTM  COMPANY 
Sptdel  Devices  Division 
76  Ninth  Avenue,  New  Tork  11,  N.  Y. 


mmm  without 

mm  DTOREES... 

We  put  no  limits  on  your 
engineering  future!! 

•  Aro  you  capobU  oi  doing 
roal  profoMional-lovol  oagi- 
Dooring  work?  li  you  henro  dom- 
onstratod  your  ability  to  do  first 
class  sngiaooring  work  but  fool 
you  aro  boing  hcmdicappod  by 
tho  lock  of  a  coUogo  dogroo,  got 
in  touch  with  this  compony. 

WE  ARE  a  largo  manuiocturor  ol 
Eloctronic  Equipment  (Military* 
Ayiation,  Automotiye.  Telerltlon)  ond 
haTO  OTor  lOO-million-doUar  backlog. 
Located  on  Eastern  Seaboard. 

•  Thor#  are  many  respoasiblo 
positions  opoa  ia  our  oroaai- 
sertioa  which  offor  ualioiitoa  op> 
portuaity.  Wo  waat  thorn  fUlod 
by  compotoat  mea«  rogardloss 
of  thoir  formal  oducatioaal  back- 
grouads. 


ENGINEER  or  PHYSICIST 

Wanted  fer  development  snd  roAesreh  sn  ThersiU> 
tort.  Preferably  s  msn  with  experience  Is  thi«  Held. 
Good  ooDortunity  with  s  propresstve  mldwoetorn 
msnufftcturer  in  the  electrical  comsonent  held.  Re* 
ply  in  confidence  e>vlr<9  spe,  education,  eiperlence. 
and  salary  desired. 
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SEARCHLIGHT  SECTION 


ENGINEERS 

ELECTRONIC 


Electro-Mechanical 


MAKE 

YOUK  MOVE 
IN  THE 
RIGHT 
DIRECTION 


POSITIONS  THAT  POINT  TO 
A  SUCCESSFUL  FUTURE! 
Minimum  kuquinmunti 

Four  ytors'  cxpcritRCC  ia  odvanced  ro- 
search  and  development  on  Radar  Syitemt, 
Computers,  Wove  Guide  and  Antennos, 
Servo-mechanisms,  Pulse  Techniques  Gyro¬ 
scopic  Equipment  and  Related  Fields. 

If  your  %kllfs  art  now  bafag 
lully  utiliiad  in  a  vital  UtleiiM 
industry,  ploose  do  not  apply. 

Kindly  Mnd  mum*  and  Mlory  ttqnirnnMots  to 

t'^'W.LMAXSON 

CORPORATION 

460  W.  34tli  St.  New  York  1,  N.  Y. 


STAVID 

ENGINEERING.  INC 

has  openings  for 
Graduate 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Experience  in  Design  and  Devel¬ 
opment  of  Radar  and  Sonar 
necessary. 

Broad  knowledge  of  Search  ond  Fire 
Control  Systems;  Servo  Mechanisms, 
Special  Weapons,  Microwave,  Anten¬ 
na  and  Antenna  Mounts,  etc. 
Mechanicol  Engineer  should  have  ex¬ 
perience  in  packaging  of  Electronic 
Equipment  to  Gov't  specificotions  in¬ 
cluding  design  of  complex  cabinets, 
shock  mount  ond  sway  brace  struc¬ 
tures,  Servo  Mechanisms. 

Positions  are  available  in  Field  Service 
and  Technical  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  and  accident  insurance,  and  o 
worthwhile  pension  system.  Paid  holidays 
and  vacotions. 

Personnel  Office 
200  W.  Seventh  St. 
Plainfield,  N.  J. 

Telephone  Plainfield  6-4806 


ELECTRONIC 


MECHANICAL 


n  ENGINEERS 


l<p-c 


U 


'S/A-d 


T) 


As  a  leader  in  the  field  of  electronic  research 
and  development,  MELPAR  constantly  deals 
in  new  ideas  and  works  with  skilled  men 
whose  initiative  and  ability  are  an  active  fac¬ 
tor  in  the  development  of  these  ideas. 

We  want  to  add  to  our  distinguished 
group  of  engineers  men  whose  background 
entitles  them  to  the  substantial  salaries,  ad¬ 
vancement  and  recognition  that  is  an  in¬ 
tegral  part  of  MELPAR  policy.  Work  is  in 
pleasant  Alexandria,  just  outside  Washing¬ 
ton,  D.  C.,  in  a  modern  plant  with  extensive 
laboratory  facilities. 

If  you  have  had  Research,  Development 
and  Manufacturing  experience  in  any  of  the 
following  fields  we  would  like  to  hear  from 


•  FLIGHT  NI>II;LAT0HN 

Coiiij>uters*Radar  Beacons*Telcmelering 
Siib-.\liniaturization*\Iicrowave  Receivers 
•Microwave  Transmitters 

Sertd  resume  to: 

PERSONNEL  DIRECTOR,  Dept.  T.T. 
MELPAH,  IMF. 

Subsidiary  Wostinghouse  Air  Brake  Ca. 

-1.T3  Swann  Ave.  .Alexandria.  A'irdinia 


_ J 
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SEARCHLIGHT  SECTION 


MAKE  THIS  TOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


TV  RECEIVER  DESIGN  ENGINEERS 
ELECTRONICS  ENGINEERS 
FIELD  ENGINEERS 
TEST  &  INSPECTION  ENGINEERS 
LAB.  TECHNICIANS 


NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip¬ 
ment,  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 


j.  "Be/JcZ/V  7?d<//o 


Writ*,  Wire  or  phone 
MR.  E.  O.  COLE,  DEPT 

DIVISION  OF  BENDIX  AVIATION  CORPORATION 
BALTIMORE-4,  MD.  Phone;  TOWSON  2200| 


Ole  Jineet 

Clecttcnic  €ej[u^uncnt 


CHANCE  VOUGHT  AIRCRAFT,  builder  and  deiiqnei  oi  the 

"Cullase"  and  "Coreoir",  hae  openinqe  ior  top  leeel  technical  pertonnel 
in  electronic!  and  aerophyiici  for  lupervisory  poiitioni  in  lonq  ranqe 
derelopmont  and  deiiqn  proqrami  on  piloted  and  pilotless  oircrait. 

RELIABILITY  SUPERVISOR  to  supenrise  tbs  eslablishment 

and  maintenance  of  optimum  reliability  oi  electronic  and  controls  sys¬ 
tems.  Requires  deqree  in  electrical  enqlneerinq.  advanced  studies  in 
mathematics  plus  7  to  8  years  related  experience. 

GUIDANCE  SUPERVISOR  — to  direct  a  qroup  in  the  analysis, 
desiqn  and  development  oi  electronic  quidancs  systems  ior  pilotless  oir- 
croit.  Requires  special  knowledqe  oi  quidonce,  desiqn  ond  control  prob¬ 
lems.  Requites  M.S.  in  electrical  enqineerinq  with  7  to  8  years  related 
experience. 

AEROPHYSICS  PROJECT  ENGINEERS  — to  direct  qroups 

in  the  analysis  and  solution  oi  problems  establishinq  requirements  and 
specifications  ior  electronic  and  control  systems  in  relation  to  aircrol 
performance.  Reauires  intensive  knowledqe  oi  physics,  mathematics, 
aeronautical  enqineerinq  and  hiqhly  specialised  knowledqe  in  the  field 
oi  automatic  controls.  Equivalent  to  PHJ).  and  S  to  8  years  related  ex¬ 
perience. 

Excellent  salaries  and  workinq  conditions.  Housinq  readiiy  available 
In  Dallas  area.  Liberal  movinq  allowance.  Submit  resume  oi  educa¬ 
tion  and  technical  experience  to  enqineerinq  personnel  office. 

CHANCE  VOUGHT  AIRCRAFT 

Division  Of  uniTSD  aircraft  corporation 

P.  O.  BOX  S907  •  DALLAS,  TEXAS 


ELECTRONIC 

ENGINEERS 

Electronic  Engineers  qualified  by  design 
experience  on  IK  ond  wide  bond  omplifi- 
en,  low  power  pulse  circuitry,  computers, 
telemetering  or  ollied  fields,  should  con¬ 
tact  Trocerlob,  Inc. 

Trocerlub  monufoctures  instruments  of 
oil  types  for  the  fast  growing  field  of 
radioactivity  ond  as  one  of  the  foremost 
leaders  in  this  field,  has  much  to  offer  its 
employees  concerning  security  and  fine 
opportunities  for  odtoncement. 

Engineers  who  hove  hod  responsibility 
for  design  of  electronic  instruments  in  o 
manufacturing  organisation  with  supervi¬ 
sion  of  Junior  Engineers  ond  Technicians 
ore  invited  to  write,  giving  a  detailed  out¬ 
line  of  training  and  experience.  Corre¬ 
spondence  will  be  confidentiol.  Selected 
oppliconts  will  be  asked  to  come  to  Boston 
at  our  expense  for  interview. 

Induftriel  Relations  Department 

TRACERLAB,  INC. 

130  High  Street  Boston  10,  Mass. 


POSITIONS  OPEN 

I  Location 

I  KANSAS  CITY,  MO. 
Electronic  &  Mechanical 


Eng 


ineers 


ELECTRONIC  ENGINEERS:  MuRt  htre  eOQ-ilFr- 
able  (leTPlopmHLt  experteoce  In  radio  tranviin't- 
ting  and  rereiting  equlpoient.  AMUtp  to  fill 
podtiMi  of  Senior  I*roieet  Engineer  a  requisite 
MECHANICAL  ENGINEER:  Must  have  derelop- 
ment  experience  in  mechanical  design  of  elec* 
tronic  or  similar  precise  equipment,  rractu'al 
and  theoretical  knowledge  of  tuaterials,  ftnls!.- «, 
sheet  metal,  and  machine  <»ho[i  are  ha-vlc 

reqtdrements.  Position  is  one  of  i'r«islde:ahle 
responsihllitjr. 

SALARY:  Open. 

These  povJtions  are  permanent. 

Write  stating  educatiiinal  and  profes*>i«>nal  hi'Torr 
direct  to: 

Jay  V.  Wilceif  PrasWtnt 
WILCOX  ELECTRIC  COMPANY.  INC. 
1400  Choitnut  St.  Kansos  City  1.  Mo. 

J  Ofprndnhle  commNtiicaftofM  fince  195J 


WAHTiD 

MANUFACTURERS  REPRESENTATIVES 

To  sell  our  custom  built  Khsironlc  Transformers, 
PoiLs.  Chokes,  and  Kolenoid-.  We  have 
modem  equiKunent  including  testing  facilities  plus 
engineering  and  manufacturing  know-how. 

DIT-MCO,  INCORPORATED 

SOS  W.  9th  St  Kansos  City  6,  Mo. 


SALES  ENGINEER 

Old  oatobliahod  Toronto  firm  in  radio  and 
oloctronict  industry  r^uiroa  tho  aorvicoa 
of  a  toloa  onqinoor.  with  collogo  doqroo  in 
Communications  Cnginooring  or  Cloctronica, 
to  handlo  on#  of  tho  world'a  looding  Unoa 
of  laboratory  loat  oquipmont.  Should  havo 
at  loaat  two  or  thro#  yoara  proctical  ongi* 
nooring  oxporionco.  Muat  havo  ability  to 
moot  and  handlo  pooplo.  Pormanont  posi¬ 
tion.  Livo  in  Toronto,  but  willing  to  travol 
throughout  Conada.  Ploaso  submit  all 
portinont  information,  including  aolary 
roquirod  to: 

SW-:t9K».  Kleftronici. 

330  W.  4:nd  St  ,  New  York  36.  N.  T. 
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A  LEADING  SUPPLIER  OF  ELECTRONIC  &  AIRCRAFT  EQUIPIVIENT 


A  C  MOTORS 


INVERTERS 


synchronous  motor,  Trp« 

B3,  no  V..  Cir.,  4  W.,  2  RPM. 

PRICI  $S.OO  EA. 
SYNCHRONOUS  MOTOR  Typ« 
BC,  no  V.,  60  Cy.,  6  W»,  60  RPM. 

PRICE  S4.00  EA. 


HAYDON  TIMING  MOTORS 
110  V.,  60  CY. 


^  ^  rRivB  ^J.uv  BA. 

type  1600,  2.2  W.,  I '240  RPM. 

PRICE  $3.00  EA. 

nil  •’"'C'  **  00  SA. 

TYPE  1600,  2.2  W.,  1-1/5  RPM. 

PRICE  $3.00  EA. 
TYPE  1600,  2.2  W.,  1  '60  RPM. 

PRICE  $3.00  EA. 


WINCHARGER  CORP.  PU  16/AP,  M6570. 
Input  24  V.  D.C.,  60  Ampt.  Output  llS 
V.,  400  Cy..  1  0,  6.S  Amps. 

PRICE  $100.00  EA. 

HOLTZER  CABOT  TYPE  14tF,  Input  24  V.  O.C. 
at  36  Amps.,  Output  26  V.  at  2S0  V.A.,  400 
Cy.,  and  11$  V..  400  Cy..  at  500  V.A.,  1  0, 
PRICE  $100.00  EA. 

PIONEER  TYPE  12117.  Input  12  V.  D.C.,  Out¬ 
put  26  V.,  400  Cy.  at  6  V.A. 

PRICE  $30.00  EA. 

PIONEER  TYPr  12117.  Input  24  V.  D.C.,  Out- 

iput  26  V.,  400  Cy.  at  6  V.A. 

PRICE  $30.00  EA. 

WINCHARGER  INVERTER  TYPE  MG-2500,  PU- 
7  Input  24  V.  D.C.  160  Amps.,  Output 
ns  V..  400  Cy.,  1  0  216  Amps. 

PRICE  $75.00  EA. 

GENERAL  ELECTRIC  TYPE  SD2INJ3A.  Input 
24  V.  D.C.  at  3$  Amps.  Output  IISV.,  400 
Cy.,  4SS  V.A.,  1  0.  PRICE  $50.00  EA. 

LELAND  PE  21B.  Input  24  V.  O.C.  at  90  Amps. 
Output  115  V.,  400  Cy.,  1  0  at  1.5  K.V.A. 

PRICE  $47.50  EA. 


SERVO  MOTORS  j 

CK1,  PIONEER,  2  0  400  Cy.  PRICE  $10.00  EA.| 

CK2,  PIONEER,  2  0,  400  Cy.  PRICE  $14.00  EA.j 

CK2,  PIONEER,  2  0,  400  Cy.,  with  40:1  tsduc-l 
lion  guar.  PRICE  $15.50  EA.j 

10047-2-A,  PIONEER,  2  0,  400  Cy.,  with  40:ll 
rtducHon  guar.  PRICE  $10.00  EA.J 

MINNEAPOLIS  HONEYWELL  Ampllar  TypaJ 
0403,  IIS  V.,  400  Cy.,  Usud  with  abo^< 
motor.  PRICE  $10.00  EA.  WITH  TUBESJ 


REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

PIONEER  TYPE  AN5730-2  Indicator  and 
ANS730-3  Trasmittor. 

PRICE  $40.00  PER  SET 

KOLUMAN  TYPE  6i0K-03  Indicotor  and  679- 
01  TransmlNor.  PRICE  $15.00  PER  SET 


PIONEER  AUTOSYNS 

TYPE  ATI,  26  V.,  400  Cy.  PRICE  $S.S0  EA. 
TYPE  AYS,  26  V.,  400  Cy.  RRICE  $S.S0  EA. 
;TYPE  AY14G,  26  V.,  400  Cy.  PRICE  $15.00  EA. 
;tYPE  AY14D,  26  V.,  400  Cy.  PRICE  $15.00  EA. 
ITYPE  AYS4D,  26  V.,  400  Cy.  PRICE  $10.00  EA. 
;tYPE  AYI310  Precision  Autosyn. 

PRICE  $35.00  EA. 


•PIONEER  AUTOSYN  POSITION 
INDICATORS  &  TRANSMITTERS 

•  TYPE  5907-17.  Dial  graduated  0  to  360*,  26 
;  V.,  400  Cy.  PRICE  $30.00  EA. 

I  TYPE  6007-39.  Dual  Dial  graduated  0  to  360* 

>  26  V..  400  Cy.  PRICE  $50.00  EA. 

•TYPE  4550-2-A  Transmitter,  26  V.,  400  Cy., 
!  2:1  gear  ratio.  PRICE  $20.00  EA. 


D  C  MOTORS 

BODINE  NFHC-12  MOTOR  27  V.  DC  Govemar' 
Centrollod,  1/30  HP,  CMstont  Speed. 

PRICE  $16.S0< 

DELCO  MOTOR,  TYPE  506B750,  27  V.,  D.C.,< 
160  R.P.M.,  wHh  Brahe.  Price  $22.50  EA.; 

JAEGER  WATCH  CO.  TYPE  44K-2  Caatacter! 
Meter,  $  le  4.5  V.  Miriiee  one  contact  per' 
secend.  •  PRICE  $3.50  EA.; 

BARBER-COIMAN  CONTROL  MOTOR,  Type; 
AYLC  5091,  27  V.,  0.7  Amps.,  1  RPM.  Con-' 
tains  2  od.  limit  switches.  500  In.  Iln.; 
tergue.  PRICE  $9.50  EA.. 

WHITE  ROGERS  ELECTRIC  CO.,  Type  6905' 
No.  3,  12  V.,  1.3  Amps.,  I’/i  RPM,  torque; 
75  In.  lbs.  PRICE  $10.50  EA., 


ENGINE  HOUR  METER 

Jehn  W.  Hobbs  Model  MI-277.  Records  run¬ 
ning  time  up  1000  hours.  20  to  30  volts  D.C. 

PRICE  $15.50  EA. 


VOLTAGE  REGULATORS 

LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Pile 
type.  Input  21  to  30  V.  D.C.  Regulated 
output  1B.25  at  5  Amps.  PRICE  $6.50  EA. 

WESTERN  ELECTRIC  TRAN5TAT  VOLTAGE 
i  REGULATOR  Spec.  No.  V-122BS5,  Lead 
F  K.V.A.  0.5.  Input  115  V.,  400  Cy.  Output 
L  odiustabte  From  92  to  115  V. 

C  PRICE  $10.50  EA. 


SYNCHROS 

IF  SPECIAL  REPEATER,  115  V.,  400  Cy. 

PRICE  $20.00  EA. 

2J1F3  GENERATOR,  115  V.,  400  Cy. 

PRICE  $10.00  EA. 
2J1G1  CONTROL  TRANSFORMER,  57.5/57.5 
V.,  400  Cy.  PRICE  $10.00  EA. 

2J1F1  GENERATOR,  115  V.,  400  Cy. 

PRICE  $10.00  EA. 
2J1H1  DIFFERENTIAL  GENERATOR  57.5/57.5 
V.,  400  Cy.  PRICE  $10.00  EA. 

5SDG  DIFFERENTIAL  GENERATOR,  90/90  V., 
400  Cy.  PRICE  $20.00  EA. 

SG  GENERATOR,  115  V.,  60  Cy. 

PRICE  $50.00  EA. 

W.  E.  KS-S950-L2  Siie  SO,  IISV,  400  Cy. 

PRICE  $10.00  EA. 

D  C  ALNiCO  FIELD  MOTORS 

DIEHL  TYPE  5.5.  FD6-23,  27  V.,  10,000  RPM. 

PRICE  $10.00  EA. 

DELCO  TYPE  5069370,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

DELCO  TYPE  5072400,  27  V.,  10.000  RPM. 

PRICE  $15.00  EA. 

BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX2IS/APC,  2i  V.  D.C., 
7,000  RPM,  1/100  H  P.  PRICE  $10.00 
WESTINGH05E  TYPE  FL,  115  V.,  400  Cy., 
6,700  RPM,  Airflow  17  C.F.M. 

PRICE  $10.00  EA. 
DELCO  TYPE  560S571  Meter  end  Blower  As¬ 
sembly,  P.M.  Motor,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

STJ9-PAB,  TRANSMITTER,  24  V. 

PRICE  $4.50  EA. 
BDJII-PCY,  INDICATOR,  24  V.  Dial  marhed 
-10*  te  -1-65*.  PRICE  $6.00  EA. 

BDJII-PCY,  INDICATOR,  24  V.  Dial  marhed 
0  to  360*.  PRICE  $7.50  EA. 

RECTIFIER  POWER  SUPPLY 

HommeH  Electric  Mfg.  Ce.,  Model  5P$-130, 
Input  Voltage  AC  20B  or  230,  60  cycle,  3 


phase,  21  amps.  Ou^t  2B  Veits,  130  amps, 
centinueus  duty.  37"  hM,  23yi"  wide,  21** 
deep.  Contains  DC  Veit  meter,  DC  ump 


meter  and  B  paint  ti 
output  voltage.  Bran 


ssritch  for  variable 


RATE  OR  TACHOMETER 
GENERATORS 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5531-1.  Variable  frequency, 
3  0  output.  BRICE  $30.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5531-2.  Variable  frequency, 
3  0  output.  BRICE  $30.00  EA. 


MISCELLANEOUS^ 

BIONEER  MAGNETIC  AMBLIFIER  ASSEMBLY 
Saturable  reactor  tyf»  output  transformer. 
Designed  te  supply  1  phuee  to  u  400  cycle 
motor  such  as  the  Pioneer  CIC-5  or  CIC-2 
from  the  plate  of  a  65N7  tube. 

BRICE  $15.00  EA. 
SPERRY  AS  CONTROL  NIT,  Burt  No.  644BS6. 

BRICE  $7.50  EA. 
SPERRY  AS  AZIMTH  FOLLOW-UP  AMBLI¬ 
FIER,  Burt  No.  656030,  with  tubes. 

BRICE  $5.S«  EA. 
SPERRY  AS  DIRECTIONAL  GYRO,  Burt  No. 
656029,  115  V,  40B  Cy.,  3  0. 

PRICE  $25.00  EA. 
PIONEER  TYPE  12300-1  GYRO  SERVO  UNIT. 

115  V.,  400  Cy.,  3  0.  PRICE  $20.00  EA. 
ALLEN  CALCULATOR  TYPE  Cl  TURN  B  BANK 
INDICATOR,  Part  No.  21500,  2B  V.  D.C. 

PRICE  $15.00  EA. 
TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Part  No.  GIOBOAS.  PRICE  $15.00  EA. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Type 
12076-1-A,  115  V.,  400  Cy. 

PRICE  $40.00  EA. 


:at  neck  road,  great  neck,  n  y 

Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NET 00  U.  5.  Expert  License  1140 
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WUX  Great  Neck,  N.  Y. 
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MPD  VDC  Price 
1  30M  3.4# 

a  3###  4.S# 

.M  4###  1.35 

Si. a  4###  a.95 

a  4###  4.45 

.1  5###  1.4# 

.a  s###  3.5# 

1  5###  4.88 

a  5###  18.5# 

.•l>.#S  4###  1.45 

.1  7###R'a  1.74 

.1  75##  2.85 

.1..1  75##  5.45 

.5  75##  8.45 

1  75##  13.5# 

.•75-.#75  8KV  4.5# 

.5  1#KV  14.5# 

5  1#KV  45.## 

.1  12KV  8.45 

I  15KV  S7.5# 

.445  14KV  4.7# 

.#5  14KV  4.45 

.#75  14KV  8.45 

.35  a#KV  14.45 

1  3#KV  54.## 

.135  37KV  S7.5# 

.#•1  5#KV  24.5# 

.#35  5#RV  42.5# 

.2  5#KV  85.4# 

.35  54KV  45.44 

I'S  SS4VAC  1.45 

14  S34VAC  S.45 

13.75  S34VAC  4.14 

15  S34V.4C  4.54 

5  444VAC  3.14 

3.4  444VAC  3.54 

7  444VAC  4.35 

8  444VAC  4.54 


MPD 

.42 

.45 


OM>4445 

OM-414 

OM-425 

OM.454 

OM-441 


ANTENNAS 

AT.38A/APT  (74  Ip  400MC)  . 

AT.49/APR.4  (300  tP  3300MC)  .  . 

AN.74B  (125  tP  I50MC)  . 

AN-6SA  (P/0  8CR-52I) . 

AN-66A  (P/0  8CR-521) . 

AIA.3CM  cpnlcil  win .  .. 

ASB  Yagi— 5  elempnt  450  tP  560MC 
ASB  Yagi^DpublP  itaekpd  6  eiament 
ASA  Yagi— DPublP  itaclipd  374  tP  430MC. 


G.C.  541  vacuum  relay  twitch  SPOT  IS  Amp 
tacit  . 


1  NA  DC  3'V  R  Dp|«r  Mad  310  (4-4KV  wale). 35.75 

500  Mieraampe.  DC— >2' a' reund — Sun . 4.30 

Ima.  DC  Fan  typp-^' tcalp  (rpm.  tram  ppuipt) .  3.95 
500  ma.  DC  2'/.:  It.— Ganaral  Clactric  2.95 

2  amp.  RF  2Vi^  $#.— Bimptan .  3.15 

5  amp.  AC  4'A'  R.— IBT .  4.11 

34  V  DC  2V  R  — Oanaral  Clactric.  .  3.95 

3  amp.  BF  f'/i*  R.— Wactan . 6.40 


OIL-FILLED  35  KV  AND  50  KV 
ISOLATION  TRANSFORMERS 

PrI.  460V  40  ey.  8ae.  II5V  200  VA  Intulatad  far  50KV 
DC— G.  E.  Farm  EIR— 36*  H  x  13*  D  .  3125.00 
Pfi  II5V  60  ey.  Sac.  tl5V  250  VA  Insulated  far  35 
KV  DC— G.  E.  Farm  EIR— 29*  H  x  I2'a*  D  5125.00 


2  LOW  INERTIA  SERVO  MOTORS 

KOLLSMAN— 45  Valt  60  cycle  4  watte  1500  RPM— 

naw  . 022.50 


T^rms  20%  cosh  with  order,  balance  C.  O.  D. 
unless  rated.  All  prices  net  f.O.B.  our  ware- 
house,  Philo.,  Penno.,  subiect  to  change  with¬ 
out  notice. 


HIGH  VOLTAGE  TRANSFORMERS 

Q.F^ri.  li5V  60  ey.  See.  6250V  80  MA— 12.5  KV 

iniulatian  .  .  .  518.50 

G.E.— Pri.  IISV  60  ey.  See.  6250/3890/2600V  56  MA 

12.5  KV  Intulatian . 118.50 

Rnythaan— Pri.  IISV  60  ey.  Sac.  8500/6450V  CT  43 
MA  Hermetically  sealed .  $22.50 


RELAYS 

S^gma  type  4AH— 20000  4  ma  DC  call— SPOT  can. 

tacts— harmetically  sealed  5  pin  plug>ln  base. $3.30 
Sigma  type  4R— 0000<.>  I  ma  DC  coil— SPOT  contacts 
— oncloeod  type  5  pin  plug>in  bate  . .  54.25 

Stevens  Arnold  typo  171  Millitec  relay — 900  ohm  call 

SPST  NO  eantacts . 55.50 

Cutler*  Hammer  and  Square  D  type  B-7A  contactor— 
24  VDC  coil— SPST  NO  200  Amp  contacts..  54.75 
Price  Bros,  type  I6I*M— 220  VAC  cantactar— SPST 

NO  double  bk  30A  contacts  .  .  . 53.25 

G.E.  CRSI8MAS— 115  V  60  cy.  AC  contactor— 4PST 
30  Amp  contacts  plus  two  auxiliary  SPOT  eon- 

tacts  .  514.59 

RBM— 115  V  60  ey.  AC  call— OPDT  3  amp  Con¬ 
tacts  . 53.20 

Leach  type  1521—115  V  60  ey.  AC  coll— SPST  NO 
double  bk  15  Amp  contacts— mycalox  Insul.  53.25 

Cramer  type  iC2H — 110  V  60  cy.  Interval  timer — two 
SPST  15  Amp  contacts  (on  I  hr.  off  Ihr.) ..  .53.95 
Sperti  IS2i  vacuum  relay  twitch  (for  AN^ART- 


OIL  FILLED  CONDENSERS 

VDC  Price  I  MPD  VDC 


OILMITES 

VDC  TYPE 


715-19  ARCH  ST.  PHILA.  6,  PA 

refephones  -  market  7-  6771  -  2  -3 


SOUND  Lowered  telephones 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A-260  W.E.  D-I730I3 

A.E.  GL832BAO 
ANY  TYPE— 614.88  EACH 
TS-IO  Type  Handsets . 59.25 


COAXIAL  CONNECTORS 


GENERATORS  AND  INVERTERS 

Eclipse-Pioneer  type  7I6-3A  (Navy  Modal  NEA-3A) 
Output- AC  IISV  I0.4A  800  to  I400ey.  1^:  DC  30 

Volts  60  Amps.  Brand  now . 538.50 

Eclipse-Pioneer  typo  1235-iA.  Output-34  Valte  DC 
15  Amps.  Brand  Now-Original  Packing  ...515.50 
PE-218  rnvartort-28  VDC  to  115  VAC  400  ey  1500 

VA.  (New)  . 549.50 

G.  E.  S02INJ3A  lnverter.24  VDC  to  115  VAC  400 

cy  485  VA  (New) . 532.50 

Pioneer  Tyn  800-lB  lnvartar-28VDC  to  124V  400 

cy  7  amp  AC  (used) . 522.65 

G.  E.  Invartar.28  VDC  ta  120  VAC  800  ey  750  VA 

iA  . 539.50 

ATR  Inverter  6VDC  ta  110  VAC  60  ey  75W. ..  522.95 
PU-7/AP  lnvartor.28  VDC  ta  115  VAC  444  ey  2500 

VA  (used)  . 575.00 

Eclipse-Pioneer  type  I2I2IA  Inverter — Valtago  and 
frequency  regulated— 24 VDC  18  Aa|p  Input— AC 
output  IISV  3(^  400  ey  250VA  4.7  PF  —  (New) 
5225.00 


S3-tRTY  5  .65 
83-tSP  .54 
83-lSPN  .64 
83-lT  1.34 

83-2AP  1.95 

S3-22AP  1.44 

83-22F  2.14 

83-222  1.54 


83-22R 

83-22SP 

83-22T 

83-168 

83-185 

83-765 

83-776 


FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS 

IN  STOCK 

UHF— N — PULSE—BN — BNC 


Ur.-7  'AP  56  30 
UO>12  .  U  .05 
UO-16/U  1.50 

UQ-18/U  1.35 

UO-19/U  1.80 

U021/U  .95 

UO-3IA/U  1.50 
UQ-21B^U  1.35 
UO-23/U  1.85 

U022B/U  1.65 
UO-33C^  1.65 
UO-23/U  1.30 

UO-23B  U  1.90 
UO-23C'U  1.90 
UO-24'U  1.30 

UO-28/U  1.35 1 

UO-27/U  1  30 

UO-27A'U  2.951 
UCJ-28A'U  3.75 
UO-29'U  1.55| 

UO-30/U  2  30' 

UO-34/U  16  50 
UO-36  U  17  50 
UO-37/U  17.50 
UO-57/U  2.30 


IUO/58/U  5  80  UO-177/U  5.24 
UO-58A/U  1.15  UO-1H5/U  1.60 
UO-59A7U  2.25  UO-191/AP  .80 
U083,  U  2.25  MX-195/U  .75 

UO-85TJ  1.75  UO-197  U  2  80 
UO-86/U  2.50  UO-201/U  1.96 

U087/U  I  60  UO-203/tT  85 

IUO-88/U  1.35  UO-306/U  1.80 
IUO-89AJ  1.60  UO-224.'U  1.40 
iUO-90/XT  1.60  UO-386  U  3.85 
'UO-98/U  1.85  UO-245/U  2.30 

UO-102/U  .90  UO>254/U  3.75 

UO-103  U  .681UO-255/U  2.45 
rO-l04'U  1.40  UO260/U  1.35 
UO106/U  .15  UO-261/U  1.60 

UO-108  V  2.60  U0262/r  1.60 
UO-109/U  2.60:UO-273T'  2.25 
UO-146/U  2 . 55 1  UO-274,  r  2.75 
C:W-150/U  .60  UO-278/U  5.50 

U0166^U32  50  UO-376/U  2.76 
U0167/U  5  85iUO-390/U  1.35 
UO-171/U  3  80<UO29l/U  1,75 
UO-178/U  .40  UO-806/U  2  95 

UO-176/U  .15  UG.414/r  3.25 

UO-176/U  .15  UO-635  U  1.35 


TEST  EQUIPMENT 

Gen.  Radia  475B  Fraqueney  Manitar . *$206.44 

Gen.  Radia  68IA  Fraq.  Davlatian  Mater. .  .*$87.54 
I-222A  Sipnal  Ganaratar  *$79.50 

i-72K  Signal  Generator . $M.50 

C-D  Quietana  Filter  Type  IF-IO  II4/224V  AC/DC 

20  Amps . *$9.40 

TS-I43/CPN  Owitlaeeope . *$48.00 

Dumont  I7$A  Owlllaseapa .  *$U5.00 

Gen.  Radia  757-Pl  Power  Supply . 'HT'M 


•  l-ISOA  Signal  Generator . *$45.40 

•  A.W.  Barber  Labe.  VM-25  VTVM . *$44.00 

•  TS-IOA/APN  Delay  Line  Teet  Set . $45.04 

•  T8-i9/APQ.S  CallVator  .  $75.44 

•  CWI.60AAG  Rann  Calibrator  far  ASB.  ASE.  ASV 

ar-d  ASVC  Radars .  $34.95 

•  CRV-I4AAS  Phantom  Antenna  far  Transmitters  up 

to  400  MC  . $11.75 

•  3  CM  Pickup  Horn  Antenna  AT-44/UP . $S.9S 

•  l-ISBA  Sipnal  Ganaratar — 10  cm . *$185.00 

•  BC-221  Frequency  meter  . *$95.00 

•  BC-221  Free.  Meter  (late  models) . *$125.40 

•  Weston  M^el  I  D.C.  Mllllameter  154/1504  MA 

with  leather  com . $75.00 

All  items  New  Exeept  Where  noted  *  (Exe.  Used 
Canditien.) 


QUOTATIONS  UPON  REQUEST  ON  ANY 
CONNECTORS  NOT  LISTED  HERE 

M-358  M0277  PL  259A  PL-325 

M;359  MC-320  P1^274  90-239 

M-359A  PL-258  PL-284  90-264 

M-360  PL-259  PL-293  T.M-201 


MISCELLANEOUS  EQUIPMENT 

I-82F  Salsyn  Indicator .  $6.95 

8CR-5I5  eompl.  w/dynamotor.  eontral  box  69.50 

Amparex  iB94  Gamma  Counter .  9.47 

Powerstat  1226— II5/230V  Input— 0-270V  uut 

®  9  amp .  37.00 

EIMAC  35T  lanixation  Gaupa .  5.95 

R-7/AP8-2  Raealvar .  49.50 

R-78/AP8-IS  Raceivar .  49.54 

FL-8  1020  cycle  SIter .  2.95 

RM-29  ramotf  control  unit . 4.45 

RM-14  remote  control  unit . 4.95 

RTA-IB  12/24  V  dynamotor .  40.00 

BC.i206-CM2  RocaW  . 12.95 

ASB-4  Radar  equip.  Complete . .  69.75 

RCA  AVR-15  Beacon  Roevr . 18.50 

Navy  SO-3  Radar  complete . 1200.40 

Navy  OP-14  Direction  Finder  complete  .  ..  345.40 


K9-686696-5 

K9-689172-1 


93-C 

93-M 


49120 

49121A 


D-163950 

D-166132 


COAXIAL  CABLE 

Type  Price  Per  M  Ft.  Type  Price  Per  M  Ft. 

KCW'U .  $140  00  RO-22'U  .  .  $150  00 

RO-6'U .  180  00  R(i-22AU..  285  00 

RCi-7  U .  85  00  R<i-24  U .  675  00 

RG-S  U .  120  00  R(r-26  U  .  475  00 

RG-9/U .  250  00  RO-29U .  50-00 

RG-9A/U .  275  00  RO-34/U .  300.00 

RG-IO  0 .  240  00  RG-35'U .  900.00 

RG-llO; .  120  00  R(J-54A'U _  97.00 

RO-12/U .  240.00  RG.55/U .  110.00 

RQ-13'U .  216  00  RO-67/U .  325.00 

RO-n'U .  650  00  Ra-58/U  .  60  00 

RG-18/U .  900.00  RO-58,4  U _  70.00 

R019  U .  12.50  00  RO-59  U .  60  00 

RG-20,  U .  145»)  00  RG-62  U .  100.00 

RQ-21/U .  220  00  RG-77/U _  100  00 

ADD  TV)  PRICES  SHOWN  FOR  QUANTITIES 
I  NDKR  .MK)  FT. 


PULSE  TRANSFORMERS 

e  IV  A  ■  ■ 

UTAH  |g« 

G.E.  68G-627 
G.E.  68G82e 
G.E.  68G929QI 
G.E.  80GI3 
G.E.  K.2469A 
G.E.  K-2744B 
AN/APN-9  (901754-501) 

AN/APN-9  (901756-502) 

AN/APN-4  (  352-7250) 

AN/APN-9  (  352-7251) 

Westingheusa  132-AW 
Westinghousa  I39DW2F 
Westlnghouea  i87AW2F 


■  IV  A  ■  ■ 

UTAH 

W  I  935Q 

Wastinghausa  232-AW2 
WaitiMhauee  232-BW.2 
AN/APN-4  Black  Ow. 
Philea  352-7149 
Philea  352-7150 
Phiica  352-7471 
Philea  352-7174 
Raytheon  UX-7354 
W.E.  D-I5I3IO 
W.E.  D-163247 
W.E.  D-I6332S 
W.E.  D-I6464I 
W.E.  K8-9543 


CRYSTAL  DIODES 

.14  <  1N27  $1.74  1N41 

.44  1N31  8.14  1N42 

.M  IN34  .74  1N43 

.44  INMA  .45  1N45 

.45  1N38  1.74  1N53 

.35  1N34  4.35  1N55 

.35  1N44  14.44 


1N31 

1N21A 

1N31B 

1N33 

1N33 

1N33A 

1N33B 


TYPE  "J"  POTENTIOMETERS 

1.  Shaft  Reala.  Shaft  Reals.  S 
SS  5K  1  4*  54K  3 

4  14*  5K  3  S*  54K  1^ 

SS  5K  I  3'  144K  S! 


AN/APA-23  RECORDER 

Sweep!  any  receiver  through  its  tuning  range  and 
permanently  raeards  frequency  and  time  of  received 
signal!  an  paper  chart.  Power  Input— (mater)  27V 
DC  I.SA.  and  (racardar)  80/1 15V  AC  64-2600  cy 
I35W. 

Originally  designed  ta  record  pulse  or  sinawavc 
modulated  signals  received  by  AN-APR-I,  AN/APR- 
2.  AN/APR-4.  AN/APR-S,  BC-348.  8-27.  8X-28. 
BRAND  NEW  . .  .$|47  50 


SPRAGUE  PULSE  NETWORKS 

7.5  E3-I.200.67P.  7.5  KV.  **E”  Circuit  I  MIerasac. 

200  PP8  67  ohms  impod.  3  soetions . ....$4.30 

7.5  E3-3.200-67P.  7.5  KV.  “£**  Circuit  3  Micruccc. 

200  PPS,  67  ehmt  imped.  3  sections . $6.75 

7.5  E4-I6-60-67P.  7.5  KV.  **E'*  Circuit  4  soetions. 

16  microsoc.  60  PPS.  67  ohms  impod .  $8.25 

15  E4.9i-4OO-S0P.  15  KV.  £*’  Circuit  .91  mieroeoc. 

400  PPS.  50  ohms  imped.  4  sections  .  .  $16.50 

I5-A-I.400-50P.  IS  KV.  “A**  Circuit.  I  microsoc. 
400  PPS,  50  ohms  impod . $37.50 


TRIPLE  JJJ  POTENTIOMETERS 

lOOK/IOOK/IOOK— H*  20K/I50K/I5K— S' 


354 


June,  J 952  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


GUARANTEID 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL  SIZE  1,  3, 

5,  6,  7  and  B  GENER,^RS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERAT6rS  AND  DIFFERENTIAL  MOTORS  IN  STOCK 

1G  IF  7DG  N  C<44«M^ 

IB  SG  ?G  X  C-MTOI  C-rT«10 

ICT  IN  A  IJ1F1  C>S«TT«-1  C-TItM 

ID  IDG  B  tJiGl  C-««40S-<  C-TM4* 

IDG  «G  M  IJIHI  C.M40*  C-TMIO 

SEND  FOR  COMPLETE  LISTINC  SYNCHRO  CAPACITORS  IN  STOCK 


Ttrms  20%  cosA  with  order,  bolonct  C.  O.  D. 
untwss  rathd.  AH  pricos  not  f.O.B.  our  woro- 
houM,  Phlla.,  Poona.,  sub/ocl  to  chongo  with- 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

_  '^elephoncs  -  market  7-  6771  -  2  -3 


ELECTRONICS  — W,  1952 


35S 


I's'siiisiiSSiiK'sssitsic's'ss's'BitiiTB's'ss’s; 


SEARCHLIGHT  SECTION 

gNfl:;aa 


B-'l'VI'H  ■■■■■■■  'Baj 


ELECTRONICRAFT 

INC. 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


MODEL  AN/APA-IO 
PANORAMIC  ADAPTER 


400  CYCLE  TRANSFORMERS 

AUTO.  400  CT.  C.K.  I'at  No.  W)0184. 

KVA  .045S-.530P  VoUh  460/345 

New  . n.9i 

FILAMENT.  400  cy.  Input:  0/7S/M/85/10.‘i 
115/li5V.  Output:  5V3A/.5V;L\  5V3A/5V3A/5V6.\ 

S V6 A  6. 3 V« A  6. 35 A .  NVw  . $3.95 

PLATE  WECO  KNOMO.  4i>0  h(h>  cy.  IM:  115V.  Sec: 
1350-0-1350  »t  05TA  iJTOO  V.  Total).  Eler<tat 

vhlded.  Wt.  S.3  lbs.  New .  »  95 

Plate.  Ttiordareen  :rTt6899.  16.50  VA.  Prl:  105< 
IJnv.  500  cy  1  PH.  Her:  5600V.  Center  tapDe<1. 

i.-'iKV.  Inimiatlon.  Bran<1  new .  $49.50 

PLATE  4  riL.  WECO  KS95.55.  400  cy.  I*rt :  115V. 
«l:  930  0-l*30,  Sec.  92:  Three  6.3V  wlnrt- 

intt^  . $4.95 

FILAMENT.  40«»  24im»  rpi.  WTCO  KS9.553.  Prl; 
11.5V.  Sec:  8.JV1.2.5A,  6.3.5V1.5A  Klecstal  shMed. 

UT.  0.5  lb«  New  . $2.95 

PLATE  4  FIL.  400  2«0A  cr  Prl:  0  R0/115V.  Sec: 
»l-l2fM)VIir  at  1  5MA  Sec.  #2=400  at 

130MA.  Fll.  Hec>:  0  4V4..3A /6.35V0.8A  (Inn. 

1.500V)  5V2A  .5V2A  .  $4.95 

RETARD.  400  cr.  WKCO  KR9598,  4  Henry 

UMLMA  .  $2.75 

HIGH  POT  TRANSFORMERS 

Hith  Valtaie  Trant.  Wcstinithotiite  1*rl:  115.  60  cs'. 
K.H'  15.0UO  r  T  .  60  M.\  (iood  for  1  HI  Pot  test 
set  up.  C.  T.  unirroun<le«l  . $39.50 

PULSE  TRANSFORMERS 

PULSE  \\>X’0  KH-0.563  Supplies  rolUfte  peaks  (f 
35f.O  from  M07  ttihe.  Ti'^eil  at  2000  Pulses 'sec  sn»l 
•OOOV  peak.  Wia.  l-2-l«  ohms.  WJ*.  1*3=72 

ohms  L  of  \V(!tt  1  3^on2!l  at  100  c|rt . $7.50 

PUL8E.  WECO  KS  161310.  50  KC  to  4MC.  lA.' 
TMa  X  1^4*  hlch.  120  to  2350  ohms.  New.  $6.75 
Hi|h  Raaetance  Tram.  tt.F:.  type  Y-3.502.5. — 60  cy.. 
Voltage  1)200  135.  Inductance  H.V.  Winding  1.15 
Henries.  OutiHit:  Peak  5olttge  22.‘<KV.  Cat 
8319065(31.  New  . $09.50 

RAYTHEON  VOLTAGE  REGULATORS 

Ad),  input  taps  95-1.30V..  60  cy.  1  Ph.  Output: 
il5V.  60  Watts.  S  of  Hi  Heg.  Wt.  20  lbs.  64^  H 
X  9*4'  L  X  4S'  W*.  Overload  protected.  Sturdily 
constructed.  Troplcalixed.  Special .  $16.75 


MOTOR  GENERATORS 

2.5  KVA  Diahl  Elac.  Co.  1201)C  to  120 \C.  60  cy.. 

1  Ph..  Complete  with  .Magnetic  ('ontrolter.  2  Field 

lUieos  and  full  N't  -^pare  parts  includmg  spare 
armaiurea  for  generator  and  motor.  New  condl- 
i:cn  . $295.60 

2  KVA  O’Kaefa  and  Merritt.  ]i51K'  to  l2ii.\C.  50 

cy..  1  Ph.  Kxpon  Crate^l.  New . $195.00 

1.25  KVA  Allfa-Chalmera.  IISIX'  to  120  .M'..  i.o 

cy.,  I  i*h.  New  with  box  of  spares . $175.00 

Same  nuichinc  230IX'  to  120AC .  $175.00 


INVERTERS 

Onan  M-G.-2I5H.  Navy  type  PC  13.  Input  115  230. 
6U  cs.  1  Ph.  output;  115.  480  cy..  I  Ph..  120W 

and  26V  Im:  at  4  amps  New . $295.00 

G.E.  5D2INJ3A.  Input;  24IK\  Outtnit:  115.  40o 

cv..  4K5VA.  New  .  ..$29.50 

Leland  Elec.Ca.  PEOnOA.  Inmit:  28IM'  at  38  Anip> 
ttutpiv  80V.  HOO  cy.  1  Ph..  4M5VA.  New..  $22.50 
G.E.  J8I69I72.  Input:  29rN'.  Output ;  115,  400  cy.. 

1  Ph.  1  .-.KVA-  Sew . $32.50 

G.E.  5ASI3I55IIA.  Minlel  2l)sl.  Input:  281H'.  Out 
put.  115.  4»M)  cy..  1  Ph..  1..5KVA.  Regulate*! 

W  .  $59.50 

Holt2«r-Cab«t  M.G.  164  Input;  440,  3  Ph.,  60  cy.. 
Output:  70V.  146  cy.  3  IHi..  0  140KVA  New  $67.50 
Ekor.  32DC  to  IIOAC.  6i)  cy.,  I  Ph.  at  2.4  .imps. 
New  . $32.50 


Frovid«s  4  Types  of  Prosontofion: 

(1)  Ponoromic  (2)  Aural 
(3)  Oscilloprophic  (4)  Oscilloscopic 

IH-igned  for  use  with  ret'ehlng  e<)uipnieiit  AN 
ARK  7.  AN  ARR-5,  AN  APR  4.  SfR-.*>K7  or  anv 
leceiver  with  I  F.  <*f  455  kc.  5.8mc.  or  30nic. 
With  21  tubea  including  't*  scope  tube,  ('(mverted 
for  <tperatlon  on  115  60  cvcle  eource 

Price  .  $245.00 

Oov’t  Cost  11900  00 

AN/APA-lO  KO  I*age  Ttxh  Manual .  $2.75 


DYNAMOTORS 

Navy  type  CAJO-2II444.  Input;  10.5  to  ISODC  Out¬ 
put:  either  261M'  at  20  amps,  or  13rN'  at  40  amps. 
Radio  filtered  and  complete  with  line  switch. 

New . $89.50 

Type  PE94CM.  For  RCR-522.  Hrand  new  m  over¬ 
seas  ca^es  . $19.50 

Carier.  6V0C  to  400VDC  at  375$IA.  New  .  $39.50 


AMPLIDYNES 

G.E.  5AM2liJ7.  Input;  27VI)C.  Output:  OOVPT. 
1.5<*  Watts.  4600  RP5L  TS-pe  M(J  27  R.  New  $34.50 
Edison  5AM3INil8A.  Input:  27VIX',  44  Aqum 
9.300RPM  Output:  60VIK;  at  8.8  Amps..  530 

Watts.  New  . $22.50 

G.E  5AM450  B20.  Input:  115,  60  cy..  1  Ph..  3450- 
RPM,  Output:  250VD(:  at  0.5  Amps.  New.  $165.00 


TEST  EQUIPMENT 

Tft-127't;  Lavoie  Fretj,  Meter-  .375  to  725  MC. 
TS-47APR  Test  Ow.  4ii  MioMP 
TS  497  r  Peak  to  Peak  VTVM. 

AN  APR-l  Receiving  sets. 

Rlll.V  APR-5A  Receiver— 1000  to  «O00  MC. 

AN  .\PR*4  Tuning  I'nits  TN-17  i7'.  .lOO  MC). 
AN  APU-4  Tuning  lints  TN  18  (.’.imi  hmm»  M('). 
AN  APR-4  Tuning  I’nits  TN-19  (0.50-2200  M(^). 
Tl’-.58  Range  “A”  Tuning  I'nlts  (110-370  MC). 
.4N'.\PA*10  l*anoramlc  .Adapters  115V/60  cycle#. 


AMPLIFIERS 

r.E  Servo  type  2('Vl(:i  400  cycle 
Constant  Output  Line  R('-730C 
Syochro  Amplifiers  for  Radar 
Inten'ommunication  type  BC-605 

ANTENNAS 

Coast  Guard  MR  162  Whips  23H  ft. 
Microwave  types.  AT-39.  AS-J2.5 
APT-2  Dipule  .\ntennas 
TDY  Radar  Jammer  Horns 
Paratioloids.  Magnesium  Ihshes  17  H'  dia. 
8CR  634-A  (Part  of  HC-ISS-B  Antenna). 

POTENTIOMETERS 

W.E.  KS15138  Linear  Sawtooth 
W  E.  K8-8732  for  S('R.547  lUdar 
W.E.  KS  9901  Motor  Driven 


SMALL  D.C.  MOTORS 

C  E.  SBA50LJ2A.  Armature  27VDC  at  9.3  Amps. 
Field  60VDC  at  2.3A.  RPM  4600.  HP.  0  5. 

New  . $27.50 

Oftter  E-7-5.  27.SDC.  1/20H1\  3600RPM.  Shunt 

Wound.  New  . $9.50 

Dumore  Ce.  type  ELBG.  24VI)C.  40*1  gear  ratio. 
For  type  B-4  Intervalometer.  New .  $8.50 


Repair  Partt  for  BC-348  (H«  K,  L,  R  only) 

Also  BC  224  Models  F  K.  Colls  for  ant.,  r.f..  <let.. 
osc..  I.F..  c.w.  osc..  xtal  filters,  4  gang  (Kind.,  front 
panels,  dial  assemblies,  vol.  corns.,  etc.  Write  tor 
complete  list  and  free  diagram. 

HIGH  QUALITY  CRYSTAL  UNITS 

Western  Electnc -type  CH-1.4  .VU  in  hohlers.  H' 
pin  spacing.  Ideal  for  net  freijuencv  <>peratiflO. 
Available  In  quanuties,  5910-6.3.50-6370  6470-6510- 
eno  6(;70-66SH)-6;*4O-727O-7,35O-738O-73»0  7480-7590 
•9720.  All  fundamentals  in  KC.  Good  multlplien 
to  higher  frequencies  . $1.25  each 


400  CYCLE  BLOWER 

Westinghouie.  Type  FL.  IISV.  400  cy..  6.700  RPM 
Alrfiow  ITC.F.M.  New . $9.50 


SYNCHROS 

Fprd  Imt.  Cp.  Sv-nchro  Differentia)  Generator  Mod. 
8  Type  58DG.  W/MV.  400  cy..  Ord.  Dr.  17.3020. 

Sew  . $22.50 

Armor.  Sjnchro  Dlffermitial  (Generator.  Type  6DG. 

New  . $60.00 

Electrolux.  Torque  Motor.  Power  Drives  MKlO  Bu. 
Of  Ord.  Dr.  No.  499500.  New . $6.50 


LINEAR  SAwnrOOTH 
POTENTIOMETER 
W.E  KS-ISnt 

Has  continuous  resistance  winding  to  which  L4 
volts  D  C.  Is  fed  to  two  fixed  taps  ISO**  apart.  Two 
routing  bru.shes  190*  apart  take  off  linear  saw¬ 
tooth  wave  voltage  at  output.  Brand  New... $5. 50 


RADAR 

.Antenna-Trans-Rec  Unit  ASO-1. 

Radar  Set  HQ  complete  with  spares. 

Modulator  type  80-11. 

IMlse  Timers  CUZ-50AGD  (8D-5  Radar). 
lUdar  Crysul  Units  98..35kc.  Raytheon. 

1N21B  Sylvaola  Diodes. 

Repeater  Adapters  CR5f-50  AFO. 

SO  Series  Accessory  Control  Panels, 
so  Series  Transmitter- Receiver  unit. 

CARD  23.4EK  Bearing  ('(Sitrol  Units  for  SO  Series. 
.Auxiliary  Rectifier. 

RADAR  ANTENNAS 

Type  80*1  (lOCMi  Complete  a.s.serabl.T  with  re* 
fiector.  waveguide  nozzle,  drive  motor  and  svnchroe. 

etc.  New  In  original  rases . $279.50 

Type  80*3  (8  CM.)  Surface  Search  type  complete 
with  reflecKor.  drive  motor,  synchro,  etc.,  but  less 

piumbiiu.  New  In  original  cases . $189.50 

Type  80*13  (lOCM.)  Complete  assembly  with  24* 

di.sh  with  feedback  dipole.  Complete  with  synchros, 
drive  0K>tor.  gearing,  etc.  New  In  orlgdnal 

cahes  . $149.50 

Also  In  stock  *—  spare  reflectors,  notiles,  probes, 
right  angle  bends  for  SO-l  antennaa. 


PARABOLOIDS 

bpun  Magne.<ilum  dishes  17H'  dla.  4*  deep.  Mount¬ 
ing  brackeu  for  elevation  and  aximutb  control  on 
rear.  x  IH'  opailng  In  center  for  dipole.  Brand 
new,  per  palf^  . 3$-75 


MISCELLANEOUS 

cathode  Ray  Shields  for  3*  tube . 

Varlac  type  Mo'or  Controls  600  watt . 

10  CM  Waveguide  90*  elbow . 

Adel  Clampe  asaorted  t>pes— write  for  sam 

Shock  Mounts  Lord  #20 . . . 

Shock  Mounts  V  8.  Rubber  #51500 . 

Commando  Pole  Jacks  (('ook  Elec.  Co.)... 
Switchboard  Lamp  Receptaclt^  A  Jewel-*. 
SCR522  Transmitter  Receivers  Brand  New 
TCR  Transmitter-*  125  watt  Ship  to  Shore 
BC966A  Transponder-* 

RT7-AN/APN-1  R(H*elvers 

BC-423B  Modulators 

BC-1366H  Jack  Boxes— Large  quantity 

Sweep  Generator  Capacitors  5/10  mfd 


SOUND  POWERED  PHONES 

Wastern  Electric  Na  D17.3312.  Type  O.  Combina¬ 
tion  headset  and  chest  mlcropbone.  Brand  new  In¬ 
cluding  20  ft.  of  rubber  covered  cable . $17.50 

Automatic  Electric  Co.  Np.  6L-843A0.  Similar  to 
above  but  Including  Throat  microphone  In  addition 
to  chest  microphone.  Brand  new  with  20  ft.  rubber 

covered  cable  . $10.00 

U.  8.  Instrument  Cp.  No.  A-2M.  Complete  with 

20'  cable  and  plug.  Brand  new . $17.50 

W.E.  Type  3IIB  Laboratory  Headset#.  Price  per 
•et  . $0.50 


RECTIFIERS 

G  E.  No.  6  RC99FI6  for  54  cells  10  amps. 

Mallory  AP8-2«-  In:  115,230/60/8.  Out:  12/24V- 
65-130.V 

Turret  Trainer  Supply.  In:  220/60,^  Out: 
29V-130A 

I'omplete  specs  on  request. 


RELAYS 

Struthers-Dunn  1BXX129.  110  A.C . 

Aiivance  type  455C,  SPDT,  115  A.C . 

Leach  type  1154A.  SPDT.  115  A.C . 

Leach  type  1054.  BSN  20-29V  D  C . 

Clare  Plug-In  base  No.  30FMX  115  A.C. 

G.E.  Plug-In  base  Sensitive  K27JH5S . 

W’estem  feeclrtc  D*163781  Plug-In . 


SWEEP  GENERATOR 
CAPACITORS 

High  speed  ball  hearings.  Split  stator  tilver  plated 
coaxial  type  5  10  rnmfd.  CA 

Brand  new  . 


TERMS:  Rottd  Concprns  Nut  30,  FOB  Bronx* 
vHle,  Nuw  York.  All  Murchondiau  Guoront#^. 
Pricuf  Subiuct  to  Chon9u 


INDICATORS 

ID-24/ARN-9  . $12.50 

IO-I4/APN.I  . $7.95 

IO-60/APA.I0  Panoramic 
Adapter  converted  for  60  cycle 
operation — complete  with  tubes 
and  80  page  Tech.  31anual 

$245.00 


HI-VOLT  CAPACITORS 

.25  3tfd  .  30KV.... 

.25  Mfd..  15KV.... 

1  Mfd..  15KV  . 

. $44.50 

1  Mfd..  7.5KV  .... 

. $12.50 

2  klfd..  6.0KVA  ... 

356 
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I 


Price 


.  IM.M  HG  24  . 

.  M.M  KG  20 . 

.  120.M  RO  2tt* . 

.  2M.M  KG  34 .  . 

'U.,  275.M  R(J  36 

.  i4t.M  R(i  41* 

.  I20.M  H(*  MA,  t  .  . 

.  240.M  K(i65«. 

.  ilfc.M  K0  5«* 

.  450.M  HO  68*.  . 

. .  KG  6HA  L* 

.  12S0.M  K(}  . 

.  I450.00  R('>  02* 

.  .  22f.#0  RG  77*  .  , 

V .  ISO.M 

Add  15%  for  orders  lem  than  5U0  feet. 

No  mlnUnum  order— other*  S.'M'  mintmiim. 


lociudes  6  ft  cord.— No  batteries 
or  external  power  sourre-  ii.'ted. 

_  $IM>  tr 


IM  $1.30 
UO  I7S/U  ta-IF 
hS-l.AC  $0.4i 

ft3>lAP  .10 

»-IF  1.30 

H3-1U  .12  I 

83>lliP  .35  ; 

U-U  .00 

83>1R  .40  ; 

5$-l.SP  *0  ' 

83-lSPN'  .40 

83'IT  1.30 

b^2AP  1.45 

8$-2J  3.10 

SV22AP  1.44 

$S-228P  1.15 

5$>22R  .M 


304 

tS-lAP 

UG  13/  U 

21  U 
21B'U 

22  U 
32A/U 
2IB/U 
24/ U 
25/ U 
27/V 
30  V 
87- U 
58  U 
5»A  U 

00  r 

85.  V 


•As  4AS  I2S 

83-11  $0-239  HOOD 
11.75  UG  87  U  $1.60 

1  30  Mr  I  35 

1.35  89  U  1.40 

1.30  U)2  U  .40 

1.45  103  U  48 

1.70  I04/U  1.10 

1.30  107/U  4.85 

1.30  17.5/'U  .15 

1.30  170  U  .15 

3.50  32AU  1.40 

3.30  ?i5/U  3.45 

.80  MO/V  1.35 

3  35  290  U  1.35 

3.40  .  300  U  3.45 

1.75  t  499  U  1.35 


3  AG  FUSES 


Per  100  !  Amp.  Per  100 

■  ■  ”■!!  I .  ».M 

*■**  4 .  It* 

...  *.*»  5 .  i.M 

3  AG  FUSE  HOLDERS  (H 


Mil's  u  a  dampener  Can  bei 
M  M(itor  in  10  minutes.  4’oo-| 

I,  irmiterted) . $4.5«l 

BakaUte  for  seLH)!!^.  and  dlf  l 

•  . 354  saitl 


MRC104MI 
PadMal  LSll 
Norma  SIIR 
Federal  A^l 

Schats . 

Norma  303S 
NDS303-C13M 
ND  3300 


Mika  Cannectar  .\tiiphenni  m)-81  Interchanfeable  witb 
Am /ht'nol  80-51  cad  platf^l . 25 


Arch  St.  Cor.  Croskey  Philo.  3,  Po.  Telephone  RIttenhouse  6-4927 


ELECTRONICS  — 7u»ie,  J952 


SEARCHLIGHT  SECTION 


UNIVERSAL 
>  JOINTS 
ALUMINUM 

V."  hel*  X  Vi"  O.D. 
1!4“  Ion.  35^ 


IRe^ca^tce  Sj&ecca^ 


TIMING  MOTOR  w* 

■  RPMIISVMcyc  $|.79 

C.  Ingrohom  Co.  V 

GEAR  ASSORTMENT 

100  small  assorted  sears.  Moat  are  dainlees  steel  or  bras-n. 
Kxperlmenter's  dreami . . Only  $0.50 


VERNIER  DIAL  or  DRUM  (From  BC.221) 

0UI--2H*  <Ua.  O-lOU  In  340^  Itlack  with  siUer  marks. 
Haa  tbumbluck.  DRUM- 0-50  in  IMO*.  Black  with  sUrer 
mark* . . eitNar  85« 


Rail 


SOUND  POWER  HANDSET 

BRAND  NEW 


NEW  COAXIAL  CABLES 

Price  per 
1000  Ft. 


AC  LINE  CORDS  6  ft.  loof  with  molded  rubber  pluf  l$4 

Seond  Pow.rod 
Ch«t  Sot  RCA— 

NEW  S26  40 _ ~ 

400  CYCLE  INVERTERS 


COAXIAL  CABLE  CONNECTORS 


PRECISION  RESISTORS"— 1/4  WATT»30o 

2  10.48  12.32  14  98  82  147  5 

2.5  10-84  13  U2  15  8  79  HI  2'30  4  2. 

36  11.25  1352  15.37  106  h  3U1  8  3.^ 

5  11  74  13.89  123  8  365.6 

e  68  125  414  $  59. 

PRECISION  RESISTORS— Vi  WATT— $5$ 

6.5U0  16. (WO 


PRECISION  RESI$T0RS-~1  WATT-^o 

.000  166.100  320.000  3<J9.000  59(. 


149.500 

150.000 

MEGOHM  1  WATT~1%— S1.S0— SS— 40$ 
PRECISION  RE$IST0RV-2  WATT—TS# 

4.385  5,000  6.000  10.000  19.917 


T  114— .\porox.  $.1  nlrro  sec.  delay . > 

T  115  Similar  to  T  114  with  tip  hn-uaHt  wit . ( 

BALL  BEARINGS 

MM.  No.  ID  OD  Tblck.  r 

MRt^n-l  i  1'2  S  1/2  1  .  S 

MRC7*M-I  »  »/#4  «  I»'94  9/l« 

MRC7MI-2W  4  1/8  S  y/»2  M/M 

MRCIMMl  1  17  *4  2  7  IB  24/M 


DIFFERENTIAL 

IIS  V.,  to  Cyc., 
#C7a24* 

3H'  dla.  I  54.'  Ion* 
Used  brtween  two  U7> 
converted  to  3600  RP5 
version  sheet  supplied 
Maantint  Braekata  — 
(erenUala  xhoan  abovs 


(^11 


OIL  FILUD  CONDENSERS 

MPOy*^  V.D.C.  Prica  MFO  V.O 

25'^  20.000  $14.45  8  1. 

075-. 075  8.000  1.45  4  1 

.15-15  8. (MW  7.45  3  1, 

2  X  02  7.000  1.46  2  1 


MRCi4Rl  11/32  I  l'S2  5;I6 

MRcMRS  8/16  55'64  13  32 

FAFNIR  33Kdd  1  8  5  8  3  16 

NEEDLE  BEARINGS 

T.illlllN'liTON  IIKIII  Mt*  «t<l.  S’  iriB* 

Brand  New  Meters — Guaranteed 

B-lOm.  .71*'.,.S.95  <•  W'  .Imp.  D.f.  2S'.  . 

rt-lmaIM\_31|2,J)^ur^_^Sr«l£_IW4;4_0-4_2CV^_ 

SELENIUM  RECTIFIERS 


SPAGHETTI  SLEEVING-  ...ortmi-nl— 90  fr« . 51.00 

TYPE  "J"  POTENTIOMETERS 

100  SS*  11.500  1  4SS1  1.5K  I  4  1 200K  S.8.' 


2J1G1  SELSYNS 

400  CYCLE  BRAND  NEW 


POSTAGE  STAMP  MICAS 

Btpf  mmf  mart  doI  mint  trimf  mmt  iptd 
7  25  56  110  250  500  800  00162. 

7  5  26  60  120  270  510  820  002 

8  2  3$  62  125  300  560  001  .0027 

10  39  68  150  330  580  UOll  0033 

15  40  70  160  370  600  .0012  .0035 

18  43  75  175  390  620  0013  .0036 

20  4  7  80  180  400  650  .00136  .004 

22  50  82  200  470  680  0015 

23  51  90  220  750 

24  100  J  240 

Prk«  Schedule 

T  mmf  to  »20  nimf  ... 

iH»l  nimf  to  .0«I62.'> . 

'NI2  mfit  to  .18)82  mfU . 

Ill  mfd . 


Send  Us  Your  Nome 
For  FREE  Moiiin9$ 


Hordwore  Assortmenf 
Screws,  NuSs,  Washers,  Lurs, 
Etc.  Mostly  Bross  3  Lbs.  $1 


RELIANCE 


2Sr 


M  E  ROHAN  DLZING 


AN  CONNECTORS 
IMMEDIATE  SERVICE 
PHONE!  WIRE  WRITE  YOUR  NEEDS 


SEARCHLIGHT  SECTION 


TOP  Radio-Electronic  l/dittcs! 


SIGNAL  CORPS  COMPONENTS 


PVX.T.—2S0MA— BC6I0A. 


Ho  2Z96)4.4.  Galvin  No.  2SB34728-0. 

Modulation  Xfmr.  Tapped  Pri.:  7500' 

30000  Ohmi.  Sec.:  3/1320  Ohms.  MO*  isoMA  P/0  PA-S*A  PuMie  Addrou 
3000  Cycle  *.  2  OB.  P/0  BC74SA.  r/u  r«  a  a  runic  Aoorou. 

$3.50  Eo. 


$1.2$  Co. 


P/0  8CII60A  el  RCI50B-C-0. 


No.  229632.197  W.E.  DI5I667  Trani- 
formor  Power  Output  Pri.  9VAC 
Sec.  67V. 9W  at  210  Cycle.  BCI094 
RA70  Rectiflor. 


Llael.  900V. C.T.  at  I25MA. 

$«  95  Co. 

229619.42  G.E.  No.  KS2J647. 
Cy.  Power  1 15V  2.0  Amp.  Sec. 
IMOV  2.0  Amp.  Ct.  5V.3  Amp. 
16.3V  2.0  Amp.  6.3V  9.5  Amp.  P/0 

1.  Rec.  Ind.  R.36/TPS-2  Power  Unit  of 
AN/TP8-2. 

$6  00  Eo. 


I  IISv'sm.  9  Winilinn. 

'  $9.00  Eo 


N*.  3CIWB  AHk  Lantini  TMX.S08 
Aalio  Friaaency  Call  lOHV.  I7SMA 
120  Ohm.  far  AN.  VRS-I. 


Xmtr  and  BCI75  Receiver. 


No.  3C323-nA  Maieetlc  No.  I2CI 
Filter  Cheke  10  Hy.  120  MA.  100 
Ohm.  Power  Supply  RA-6I*A.  P  0 
SCR  6I4AAB. 


Cyc.  For  HT-4B. 


No.  229853.  No.  C2S3  Mike  Xfmr.  200 
Ohm  Sinple  Button.  Pri.:  80000  Ohm*. 
P  0  BC>367  Interphone  Amp. 


4.6-12  50.200  Ohm  50W  60-8000  CPS 


No.  3C324-40  G.E.  68G526  Ceil  Choke 
1850  Hy.  3000  Ohm.  O.C.-260V  tO 
Cycle.  .7SKV.  Int.  P/0  Aslmuth 
Elevation  on  Traekinp  Unit  BC- 
1090-B. 


No.  229854.  No.  C254  UTC  No.  48492. 
Oscillator  Xfmr.  P/0  Interphone  Amp. 
BC-367  Interphone  Amp. 


No.  3C335-II.  Lanievin  No.  L2II. 
Choke.  .065  Hv.  2.5  A.  1500  Volt 
Insulation  for  Radio  Receptor  Con¬ 
trol  Reactor  P/0  Rectifier  RA-34-4. 


'»**’'*  Chaka  M  Hy 
"A  DC.  W/SVAC  1000  CPS 
3900  Ollai.  Far  SCR2II  D  Fra*.  Mater 

_ $1.50  Eo. 

Na.  2CS386A/TI4  Aata  Trantfarmer. 
Kanyaa_Na.  .12^.  I  neat  230V  60 


_ $5.00  Eg. 

Majaatle  2EI  Paver 
Mate  aed  Fflaaient.  Prieiao  M5V  60 
Cyrie.  Saaandary  MOV  120  Ma.  CT 
3-3/0.' 


Na.  229628-2.  Allen  Electric  A509I 
battery  charter  Xfmr.  Pri.:  IISVAC. 
60  cycle.  Sac. :  SO  VAC  C.J.  with  .ii 


Na.  2Z9634.46  Aadia  Madulatian 
Transformer  Kenyon  No.  $8849-3500 
Ohm  Impedance.  Pri.  2000  Ohm.  Sec. 


No.  229638.44  RCA  No.  900916-301 


No.  229828-C228  Transformer  IIOV- 
220V.60  Cycle  700  VCT-i00MA.5V.3A. 
i2.5V  2A  I2.SV-3A.  P/0  Rect.  RA-20. 


No.  3C324.86  G.E.  K58J944  Coil  A.F. 
Filter  Reactor  10  Hy.  150  MA.  190 
Ohm  D.C.  P/0  AN  Rectifier  Power 
Unit  PP-I44I  CP8-4. 


for  R.C  A.  Rider  Chanalyst  162-C. 

$1.25  Eo. 


No.  3C573  UTC  No.  49852  8  H^.  100 
Ohm.  IV.  Filti 
Unit  RM-I3-C. 


No.  22985I-C2$I  UTC  34112  P.P. 
Input  Midf^.  P/0  Sip.  C.  Interphone 
Amp.  BC347. 


No.  2C6230.3/I24  Modulation  Trans- 
former.  Step-up  3-1  Ratio  for  Trans¬ 
mitters  BC-AH-230.  BC-AL-230.  BC- 


$5  95  Eo. 


3V.3.0ACT.  aG-230.  BC-AH.23b.  BC.AL.236. 

$1.50  Eo. 


Na.  2Z9tl  1.289  Paarer  Filament  Tram, 
termer  C.E.  Na.  7467149.  1 15V  60 
.II25KVA  2.5V.5AMP  SCR 


Cyda. 

584.B 


Radio  Transmitter  BC-307A  2B. 


$3  50  Eo 


Na  229jS27.35.  Galvin  Na.  25B48762 
Pulse  Xfmr  for  Cede  and  Discriminator 
Circuits.  P/0  AN  R-56/CPN-8. 


No.  229876-2  D98762  Output  Trans- 
former.  PX  RA-18. 

$«.95  Eo 


Rec.  RC-I03AGAZ. 


ment.  P/0  Interphone  Amp.  BC-709C. 

$2.00  Eo. 


No.  32I89I-I8.2  Thordarsen  No. 
T4835i  Audio  Band  Pass  Filter  150 
Cycle  Ratio  4:15  to  I.  P/0  Radio 
Rec.  R47/ARNS. 


u/w  AN/APT. I. 


$2.50  Eo. 


SPECIAL  TRANSFORMER  BUYS! 


HAND  MICROPHONE 

Reoiaeement  fer  T-17  Mike. 
Enplish  make.  Sinple  Button. 
RemevaMe  element.  Press-te-taU 
switch.  Stock  No.  5883A.  Un- 
shielded  cable. 

Prica  Eo.  $3.25 


HIGH  CURRENT  FILAMENT 
TRANSFORMER 

Primary  1 15  VAC  60  Cycle.  Second 
ary  1.25  VAC  at  100  AMP. 


Stock 
No.  5783 


Price 

Eoch 


$5.00 


POWER  TRANSFORMER 

Horizontal  Double  Half  Shell  Type 

117  Volt  60  Cycle  Primary.  H.V.  380 

0.380  Volts  at  225  Mils  Filaments 

$V  at  3A.;  6.3V  at  8A.:  6.3V  at  4A 

Core  Size  4f]*  i  Z**". 

Stock  Price 

No.  5785  Eoch 


$4.25 


HIGH  FIDELITY  TRANSFORMER 

P.P.  10.000  ohm  to  250  ohm  Line.  Fre¬ 

quency  Response  30  to  20.000  C.P.S. 
clus  or  minus  I  OB.  Grey  Rectanpular 
Case  S'  a  2*  s'  X  3’k'  hiph.  Bettom 

Solder  Lup  Terminals.  4  Stud  Mtp. 

Bolts. 

Stock  Price 

No  S792  Eoch 


$5.50 


6.3  VOLT  FILAMENT  TRANSFORMERS 

Primary  115  Volt  60  Cycio  1600  Iniulation  Throe  6.4  Volt 
Socondories 

6.3  Volts  4.9  Amps. 

6.3  Volts  4.5  Amps. 

6.3  Volts  1. 1  Amps. 


KtsM'k  No. 

5254A 


Horizontal  Half  Sh»-ll  Mounting.  2*4"  \ 

2  t.S'ie"  Mountini;  tVntorn.  2  13/16"  x 

3  S»"  Tort*  Size.  2  V* "  atiove  ('hannin. 
.bolder  IdUK  Tenninaln— All  Terniinalp 
Marked. 


TERMS: 


I  Pre- payment  of  25*»  deposit  with  I 
order,  balance  C.0.0.  Price  F.0.6. 
Chicape  and  sublect  ta  chanpe  I 
without  notice.  Merchandise  sub¬ 
ject  to  prior  sale.  V  | 

ORDER  TODAY!  ■ 


"SEE  OUR  APRIL  AD  I 

LISTING''  I 

Far  additional  Sipnal  Corps  Com-  ■ 

l.onents  * 


Sttrp/ifs  Cofp, 


732  South  Sherman  Street 
Chicago  5,  Illinois 
Phone;  HArrison  7-5923 
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Junt,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


Univcrsaf 


general  com. 


OVER 

1000 


TYPES 


SPAGHETTI 
MICRO  SWITCHES 
TOGGU  SWITCHES 
TRANSFORMERS 
TUBES 

AND  OTHER  RADIO  & 
ELECTRONIC  PARTS 


KNOBS 
SINE-COSINE 
POTENTIOMETERS 
PULSE  TRANSFORMERS 
RELAYS 
RESISTORS 

SERVO  TRANSFORMERS 

SHOCKMOUNTS 

SOCKETS 


COILS 

CONTROLS 

CRYSTALS 

FUTERS 

FUSES 

KOVAR  GLASS  SEALS 
RUBBER  GROMMETS 
HARDWARE 
IRON  CORE  SLUGS 


APC  AIR  TRIMMERS 
BINDING  POSTS 
CABLE 

CAPACITORS 
CERAMICONS 
CERAMICS 
ADEL  &  TINNERMAN 
CLAMPS 
CHOKES 


WE  ALSO 
HAVE 

PRODUCTION 
QUANTITIES 
IN  STOCK  OF 


STEPPING 

SWITCHES 


^  A  C.  SOLENOIDS 

rWt—^  GUARDIAN  No.  1 ;  t4  VAC. 
J  \  «  ohmi  %  to  44“  Strok*,  i 
1  oi.-in.  SR  *04 . »l.»» 

€01  ^  GUARDIAN  No.  4:  IIS  VAC, 

■s:  in  ohm*  V*  to  144'  stroke. 

^  14  ol.-in.  SR  *06 . *S.»» 

GUARDIAN  No.  4;  116  VAC.  Intermittent 

Duty.  40  ohms  4»“  to  1«4“  Stroke.  *  Ib.-ln. 
SR004  .  »S.t» 


MINIATURE 

RELAYS 


AlTOMATir  KIsEC- 
TRIC  TYPK  13  SS 
Position;  Non-Bridg¬ 
ing  Wipers.  Self  In¬ 
terrupter  Spring*:  Norm,  oper  Volta: 
Max  SOVIK':  0.6  Amp*.  30  Ohm. 

Two  lievpl*;  #R005  . 

Three  Level*  with  two  wiper*.  j;K906 
I  Four  Isevel*  with  two  wiper*;  #R007 . 

I  Six  Level*  with  two  wiper*.  ifROOS. 


KBM  4KVI>C.  SPOT.  1000  ohm.  6 

ma  :rR433  . 

.\LL1KD  rSA  24VDC.  SPOT.  300  ohm. 

jrR432  . 

.US51  TRL1i:rHRON.  24VDC  SPST  n.O. 

(1A)  300  ohm.  j;K174 . 

PRICE.  24VIH^'  SPST  no.  (lA) 

I  800  ohm  SH170  . 

|55S48  TELEf  llRON.  24VDC.  Make*  S 
Break*  One.  (2A*.  1C)  300  ohm.  Anti« 
Capacity  Arm*.  ix>w  Isoa*  Bakellte  In- 

I  aiMation  #R17l  ^ . 

Make*  2,  Break* 


A.C.  RELAYS 


GUARDIAN;  34  VAC.  31 
ohm*.  Interlocking  Relay  I 
Break*  3  Make*  2->-Electrl-  I 
cal  re*et  sR  306 . $3.49 

GUARDIAN;  24  VAC.  48 
ohm  relay.  Make*  4  Break* 

1  #R  807 . $1.49 

GUARDIAN:  24  VAC.  48 
ohm  relay.  Make#  2  Break* 

2  SH  804 . $1.49 


D.C. 

SENSITIVE 

RELAYS 


55a**  UOOK. _ _ _ _ 

■J.,-.  ;1A.  1C)  300  ohm  Ceramic  In* 

aulation.  #R107  . 

M58$  ti.E.  12VDC.  6PST 

ohm.  #R42f  . 

5$Ml  C'OOK.  12-24VD<' _ _ 

2  42A*.  21'*),  ISO  ohm  «R405 
ftA5$9  RBM.  24VDC*  DPST  no 
300  ohm.  9R34S  . 

.VMM  G.B.  24VDC. 

ohm.  ffK402  _ 

VMS7  (i.E.  24VDC. 

ohm.  4rK108O  . .  . 

5MS7  RBM.  Same  a 


One. 


.  M 

(6A*).  150 

.  1.5$ 

Make*  4.  Break* 

.  lets 

(2A*). 

.  IM 

SPDT.  l2As).  350 

. e*.  1.35 

Double  Make,  300 

.  1.9$ 

..  -  1  irRlOSG.  #K108R.  1.35 

55SS7  ALLIED.  Ha*De  a*  rRlOSO.  #R1<M  1.5$ 

DiM331  AMKR.  TDTAIaIZATOR.  24 


Piigma  4F:  1  ma.;  SPDT:  10.000  ohm*; 

»RS01  . 

Sigma  41PH7i  2  ma;  SPDT;  10.000  ohm; 

e  :fU«i4 . 

KBM  3S934;  7  ma;  2A.  3B,  6500  ohm. 

gR3l5  . 

.AiUed  KID;  8  ma;  24VDC;  lA;  3000 

ohm;  «K016  . 

KBM  SS034:  6  ma. ;  4P8T  n.o..  (4Aa); 

6500  ohm.  gR802 . 

KBM  3S$35  6  ma..  SPDT.  8000  ohm. 

rR42K  . 

W.E.  (Wheloek)  KS9665  9  ma..  lA.  IB. 

1C.  2000  ohm.  #R426 . 

Kurman  Mldg«p4  12  ma..  SPDT.  1500 

ohm.  #R427  . 

Clare  Type  J  <K102)  6 

ohm.  #R30  ...  . 

Damont  .1  ma..  1A.  5001 
.\nlomatlr  50S5A7  8  mi 

ri03 . 

f  ooke  Type  C  4  i 

gR506  . 

Claire  B11$1S  (Kl 
6500  ohm.  #RS88. 

Clare  A805S  8  m 


6VAC  3C.  lA  KOlO  $1.49  I 

llOVAC  1C  R900  3.49  | 

290V  AC  ICt  H911  3.39 

llOVAC  2CJ  R912  9.49 

24V.\C  lAl  K274A  .4$ 

24V AC  lA.  ICl  R273A  l.lt 

24V AC  2r.  lA  RM2  3.44 

60VAC  2.\X  R43t  3.44 

I2VAC  2A  R275  .49 

Clare  Type  Ct  llOVAC  2A.  IB  RiOl  3.39 

Amperite  34N03 

24VAC  lA  R316  1.90 

Time  Delay  2  mc.,  e*n  be  mmO  •*  II9V  with  I2M  *91**. 
Potter  Brum- 

Acid  KBIIA  t3-24VAC:  DPDT  R8I2  1.49 

Of  OVDC 

*  A:iN*rm*My  0*en;  B  Normally  CiMed;  C=0*ebl* 
Throw. 

t  OetaJ  Ty**  Pl«|  Bat*, 
t  Heavy  0«ty  19  Am*  Canlaett. 


Ouardlaa 
Slim*  4IPZS7 
Ward  Leonard 
109 

G.  g.  HGA 
Guardlaa  309 
Guardian  300 
Clare  B14993t 
Leack  1194 


SPDT. 


A.C.  ACTUATORS 

guardian  *4  VAC  10  ohm. 

SR  SO*  . •» 

GUARDIAN  *4  VAC  16ohm. 

SR  *10  .*• 

tlllARDIAN  S4  VAC  *6 ohm. 
SR  SIl  . «» 


KOVAR  CLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 


AC.  RELAY  BANK  FOR 
CIGARETTE  MACHINES 


-Many  type*  and  aise*.  .Send  u*  y< 
*»r  Mimpie  for  our  quote.  Our 
fraction  of  original  factory  co*t*. 


.SAMPLE  KIT 
96  Seal*  (8  ea.  12  tyiK**! 
IaAR  KIT 

300  Seal*  »20  type*)  • 


HERMETICALLY 
SEALED  RELAYS 


TERMS;  All  Prieet  FOB.  Our  Plant.  Rated 
Flrmi  Net  10  Oayt:  Alt  Others  Remittance  with 
Order. 


Orders  Under 
$10  Remit. 


324  CANAL  ST..  N.Y.C.,  13,  N.Y.  WAllctf  5-9642 


I 
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I 
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ELECTRONICS  — Jiin#,  1957 


3S9 


AUTOSYN  POWER  SUPPLY 
(CONVERTER) 

IMONKKR  I>wtr.  mm-'iB.  o 

supply  ^6  V.  400  cycle  excitation  to  from 
■’•-60  Pioneer  Autoayn  unlta.  Input  volla're 
-4  DC  at  3.0  Ampn.  4000  rpm.  Stoc’ri 
r^SA-504.  Pri«*e  fL19.!lO  each. 


KOLLSMAN  TELETORQUE 

aK«>nHinan  Type  403  eelf 
aynchronoue  unlta.  (Syn¬ 
chro)  115  volt  40  cycle 
excitation.  U»e  aa  either 
generator  or  repeater. 
Stock  ^8A-79. 

Prtcen  an  reqaeat. 


MOTOR  GENERATOR  SET 

Xrt»y  Type  <  For  OBE-3  Under- 

water  aound  equipment.  Mfd.  by  lloltzer 
'"aiwt.  Motor — 115  rolta  DC  at  5.3  Arppa. 
0.75  lip.  ilenerator — 115  volta  tin  cycl 'a 
-inifle  phaae.  4.0  Ami*a.  0.95  P.F.  Se’f- 
exclted.  Cont.  Duty  Stock  irSA-505. 
Price  SI 95.00  each. 


27.5  VOLT  DC  MOTOR 

John  Oater  Type  K-7-5 

P4  lead  shunt.  l/20th  hp. 

Internal  fan  cooled 
Ig.  3 '^4*'  dlam. 
shaft  extension.  S/ie** 
diant.  3650  rpm.  StcM'k 
— S.\-3I0  Pne®  $9.50 


115  Volt  D-C  Motor 


G.E.  Type  SI>.  i/;a  hr 
4  lead  shunt.  Reversihle 
Double  shaft  extensum. 
Speed  17S5  rpm.  lArjt® 
Qwintity. 

SpeefasI  $19.59  earh. 


MOTOR  SPECIALS 

.liihn  0«l«T  T>p»  :S  j  V.  H'’. 

-"hunt  WffUiid.  xeoo  rpm.  o  ojt  ox  /In  tor'C.jc 

lairite  qty.  available.  Prh  e*.  on  re«|iie*kt. 

I.ear,  Inc.— 011  4  iMiler  flap  Actuator. 

P<*wer  unit  model  rl56  24  v.  DC,  in.ooo 
rpm.  115  watts  output.  Input  9.  .Amps 
Int.  Duty.  Prl<*e^  on  request. 

.\trt  rart  Turret  Motor — G.E.  5B.\.%Of^22. 
*2  hp-  Amplidyne  controlled  motor.  .Xrni  i- 
ture  voltape  60  max.  Field  27  v.  Max.  Arm. 
•  uirent  5.3  amps.  Field  2.9  amps.  10 
minute  ratint:  Stock  rSA-345. 

prices  on  request. 

!.ear  Motor  and  Impeller— T>'pe  llKAt. 

Frame  COIO.  5500  rpm.  ron  duty.  25  v. 
D''.  12  Amps.  Output  16  watts.  Coniplefe 
with  blower  impeller  Stock  ±SA-347. 
<hu*iitit.v  prfce<ik  on  re«ine«»t. 


REVERE 

CAMERA  MOTOR 

27  v.  D-€  Spllt-fleld 
aeries.  Approx.  2*^" 
m-  X  ihk"  I*.  Stock 
SSA-315. 

Price  $$.75  each. 


BODINE  GEARHEAD  MOTORS 

liiidlne  Type  NSH-llR  Speed  reducer 
motor.  200; I  pear  ratio.  Motor  speed  20no 
rpm.  75  v.  Dk''  at  0.29  Amps.  Int.  duM-. 
1/150  hp.  Stock  2tSA-1001.  Larpe  Quan 
tlty.  Prices  on  re^iiiest. 

REMline  Type  NSR-IIR — Similar  to  above 
but  250  V.  AC-DC  Motor  speed  6000  rpm 
I’.ear  ratio  600:1.  Output  10  rpm  Current 
(>.15  amps.  Int.  duly.  Stock  rSA-1002, 
I.arpe  Quantity.  Prlcea  on  reqneet. 

Uodlne  NSH-ltR— 1/400  hp.  630:1  pr.-ir 
reduction.  Output  speed  3.5  rnm  Torque 
’  5  In.  lbs,  116  V  Dr  Font.  Duty.  Stock 
:S.SA-1003.  lArpe  Quantity.  Prices  on 
miueM. 


60  CYCLE  AMPLIDYNES 

Ci.F..  T}p»»  .■i.\M4.'>l>BI.'S  »nd  .%.»M';S.\B».'i. 
Typr  451>B15  inpul  115  v.  lio  i  y.  at  5  ampa. 
Dutput  250  voile  DC  at  o.«  ampa.  Stock 
=  SA-14T. 

Type  73AHS5  input  116  volts  60  .  y.  at  9 
ampa  itutput  250  volta  1>C  at  1.5  ampa. 
Stock  rSA-25T. 

PKILKS  O.N  KKQVEST 


DELCO  CONSTANT 
SPEED  MOTOR 

1/30  hp.  27.5  V  d-c  StoO 
rpm.  font.  duty.  21,'* 
diara.  X  61*’  Ig.  ’4"  shaft  extension  5  ^32' 
dlam  4  hole  base  mounting.  Stock  =SA- 
»4.  Price  »H»..-.0  each. 


ARMA 

LATITUDE  MOTOR 

Dwg.  9413-30 
DC  step  motor. 
Stock  rSA-272 
Spexial  at  $3.73  each. 


400  CYCLE  INVERTERS 

Pioneer  -12130. 4B:  1210<.2B.  12121-2 

12116-2:  U117-5:  12123-lA. 

Iloltzer  fftbot— MG.149:  Mr,.149F:  MF 
149H;  MO-163;  MO-153F. 

I.eland— 10339;  10295;  rE-2l8:  10456-94'*. 
Elcor  -AN-3197-1. 

M'lncharper-  T’l’-T/Ar;  PU-16. 
foeiieml  F.lectri<* — 5AS131NJ3;  5D21N.T3A; 
PE-llS;  PE-218. 


INSTRUMENT  INVERTER 


IMoneer  Type  12128-lB 
Post  War  Model.  Input 
27.5  volts  DC  at  I  amp. 
Output  26  volts  400  cy. 
Single  phase.  P.F.  0.4. 
6  0  VA.  Stock  2rSA-295 
Price  $39.50  ea<'h. 


SELSYN  SPECIAL 

Gaatrol  Elsctric 
2J1F3 

115  cycle 

Selsyn  Generator. 
Barge 

Prices  on  request. 


12.S  HP  D-C  Motor 

^  Intermittent  duty.  84 

^  volts  if  139.5  amps. 

O.E.  Type  5BY1$0^2. 
rd.  I9wg.  T€i-7$95. 
1500  rpm.  Compound 
Wound.  qty. 

available. 

Pricreaptm  requfef. 


0  SYNCHROS  AND 
SELSYNS 

Navy  Types 

A;  M  ISK;  SO;  SF;  SSDG; 
8SG.  5SF;  5H8F,  IDG;  7G ; 
etc. 

.\rmy  Types 

IV;  V;  VII;  IX.  XXI; 

G.E.  T^'pes 

2J6F2;  2,1D5J2.  2J5A2;  2.F5HA1;  2J1H1; 
2.TIF1;  2J1C.I;  2J1F3;  2JD6HBI;  2J&LA1; 
2.ID5C2.  etc. 


WRIT!  FOR  LISTING 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 


JttM,  1952  — ELECTRONICS 


s 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


SEARCHLIGHT  SECTION 


UNITS  •  TORQUE  UNITS  o  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  e  TACHOMETER  GENERATORS 

Z  _ _  e 


IMMEDIATE  ^  *7/^  FULLY 


DELIVERY 


Dumore  DC  Motor 

Type  E1Y2PB.  24  v. 


^^e/iAto^^cL 


SYNCHRO  CAPACITORS 

Production  quantity  requirements  of  the 


GUARANTEED 


DRAG  CUP  GENERATOR 


800  CYCLE  INVERTERS 

EU.II^E  Type  800 — Model  1.  Sl>le  D. 

24-25  V.  DC  input  ij  62  Amps.  SOUU  rpm 
Dutput  115  volts  800  cycles  single  phas'-. 
T.U  Amps.  Stock  sSA-502.  Price  841J.%41 
cacli. 

4..  E.  Tjpe  5.%Nl21U2.  Na\>  T.s  pe  <  KV- 
'!I.\AR.  27  V.  DO  input  if  45  .\iiips  Ou' 
I'Ut  120  volts  500  cycles  single  phase  m 
:50  VA.  VOUTAGK  and  FRm^VKNrY 
KEGUBATED  Slock  rSA-ll*2  Price 

5.99.. 90  each. 


AU' 

8pSi 


AUTOSYN  MOTOR 

>Hendtx-Marliie  KM 

32  V.  60  cycle  excitation.  Use 
as  either  generator  or  re¬ 
peater.  Stock  #SA-168. 
I*rice  $«4.30  each. 


PIONEER  AUTOSYNS 


Pioneer  Bendix  Types  AY- 
1.  AY-54;  AT-14D.  AT- 
14G  and  others 


SPiED -CONTROL 


PILOT  COMPONENTS  •  DC  MOTORS  •  SINE-COSINE  GENERATORS  •  U-  S.  NAVY  SYNCHROS  •  AUTOSYNS  •  SERVO 


SEARCHLIGHT  SECTION 


|NEW  YORK^S  %  RADIO  TUBE  y^  EXCHANGE  | 


TYPE  PRia 

OAS .  SS.00 

OA3 .  1.50 

on .  S.00 

oca .  1.75 

OD3 .  1.50 

CIA .  4.95 

C1B .  6.95 

miA...  8.75 

1B82 .  3.95 

1B23 .  7.95 


1B24 .  17.95 


1B27 .  15.00 


1B38 .  33.00 

1B42 .  19.95 

1B51 .  19.95 

1B56 .  49.95 

1B60 .  69.95 

1N21 .  1.35 

1NS1A...  1.75 

1N81B....  4.85 

1N88 .  1.75 

1N83 .  8.00 

1N83A...  3.75 

1N83B....  6.00 

1N86 .  8.00 

1N87 .  5.00 

1N43 .  8.50 

1S81 .  6.95 

8B88 .  4.95 

8B86 .  3.75 

8C34 . 35 


ypE 

TPRICE 

TYPE 

PRiaiTYPE 

PRiaiTYPE 

PRICE 

8J88 . 

.  17.95 

C5B . 

3.95  304TH.... 

15.00  722A . 

3.95 

8)86 . 

.  87.75 

5BP1 . 

6.95  304TL.... 

14.50  783 A/B... 

17.95 

8J87 . 

.  89.95 

5BP4 . 

6.95  307A . 

4.95  784A . 

4.95 

8J31 . 

.  89.95 

5CP1 . 

6.95  31 OA . 

7.95  724B . 

6.95 

8J38 . 

.  69.95 

5D81 . 

88.50  311 A . 

7.95  725 A . 

9.95 

8J36 . 

.  105.00 

5FD7 . 

8.75  383A . 

85.00  786A . 

6.95 

8J38 . 

.  17.95 

5JP1 . 

87.50  387 A . 

3.95  786B . 

56.00 

8J39 . 

.  17.95 

5JP8 . 

19.50  388 A . 

9.95  726C.... 

69.00 

8)48... 

.  150.00 

5jP4 . 

87.50  350A . 

7.95  727A.... 

3.95 

8J49.... 

.  109.00 

WE6AK5.. 

8.50  350B . 

5.95  728AY... 

27.00 

8J50.... 

.  69.50 

6C81 . 

89.50  357A . 

88.50  801 A . 

1.00 

8J61.... 

.  75.00 

C6A . 

8.95  368AS  ... 

6.95  808 . 

4.85 

8J68.... 

.  75.00 

C6J . 

10.95  371B . 

8.95  803 . 

7.95 

8K85.... 

.  89.50 

7BP7 . 

7.95  385 A . 

A95  804 . 

13.50 

8K88.... 

.  35.00 

7DP4 . 

10.00  388A . 

8.95  805 . 

5.95 

8K89. . . 

.  37.50 

18AP4.... 

55.00  393 A . 

8.95  806 . 

85.00 

8K45.... 

.  109.50 

15E . 

8.95  394 A . 

7.95  807 . 

1.69 

8V3G... 

8.10 

15R . 

.95  MX408U.. 

.75  808 . 

3.50 

3B84.... 

5.50 

NE16 . 

.68  41 7A . 

17.95  810 . 

11.00 

3B84W.. 

7.50 

FG17 . 

6.95  434 A . 

19.95  811A.... 

3.15 

|EL3C... 

5.95 

RX81 . 

3.95  446 A . 

3.95  813 . 

8.95 

' 3C84. . . 

1.95 

FG33 . 

18.95  450TH.... 

45.00  814 . 

3.95 

3C31.... 

5.95 

35T . 

4.95  450TL . 

45.00  815 . 

3.50 

3DP1A.. 

.  10.95 

45  Special . 

.35  464A . 

9.95  816 . 

1.45 

3E89.... 

.  15.50 

RK39 . 

8.95  471 A . 

2.75  829 . 

12.95 

SN4. . . . 

5.50 

VT58 . 

.85  587 . 

15.00  889A.... 

13.95 

4A1 .... 

1.75 

RK78 . 

1.95  WL531... 

88.50  889B . 

15.95 

4B86. . . . 

.  10.95 

RK73 . 

1.95  700A/D.. 

85.00  830B . 

11.50 

4C87. . . 

.  85.00 

100TH.... 

10.00  701 A . 

7.50  832 . 

795 

4C88... 

.  35.00 

FG105.... 

19.00  703A . 

6.95  838A.... 

9.95 

4E87... 

.  17.50 

F183A.... 

8.95  705 A . 

8.95  833A.... 

49.95 

4J85  ... 

.  199.00 

803A . 

8.95  707 A . 

17.95  834 . 

10.95 

4J86. . . . 

.  199.00 

811 . 

.95  707B . 

27.00  836  .  . 

4.95 

4)87.... 

.  199.00 

81 7C . 

18.00  714AY... 

1 7.95  837 . 

8.95 

4)31.... 

.  199.00 

848C . 

10.00  71 5A . 

7.95 

4J38.... 

.  199.00 

844 A . 

18.95  71 5B . 

18.00  . 

4)33... 

.  199.00 

849C . 

4.95  71 5C . 

25.00  . 

4J37.... 

.  199.00 

850TL. . . . 

19.95  71 7A . 

1.95  8^9 . 

58.50 

4)38... 

.  89.00 

874B . 

iOO  718AY/EY 

48.50  851 . 

80.50 

4)39.... 

.  199.00 

AR300... 

87.50  719A . 

89.50  857B . 

99.00 

4J41 

.  199.00 

HF300  . . . 

27.50  721 A . 

3.95  860 . 

4.95 

E1148.... 

1880 . 

1611 . 

1613 . 

1616 . 

1619 . 

1688 . 

1684  . 

1685  . 

1851 . 

8050  . 

8051  . 

8018 . 

8013 . 

801 3A.... 

8080 . 

8085 . 

9001 . 

9008 . 

900- . 

ocr*. . 

9005  . 

9006  . 


Minimum  Order  $25.00 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY1— 323S 


TEST  EQUIPMENT 

LARGE  NUMBER 
Quarti  Crystals 
Quartz  Crystal  Blanks 
Holders  FT241,  FT243 
Step-down  Tronsformers  110V/220V 


TSKl-SE 

TS127 

TVN3EV  Bridge 

TS146 

RF4 

TS155 

APA10 

TS168 

TSIO 

TS174 

TS12 

TS226 

TS15 

TS270 

TS16 

LZ  Sets 

APA38 

BC1277 

TS33 

BC1287 

TS34 

WE  1-147 

TS34A 

Hazeltine  1030 

TS35 

RADAR  Sets 

TS36 

a.  Parts,  APS  3. 

TS69 

APS  4. 

CY94 

TSIOO 

PEI  02 

Tsno 

TS126 

PHONE  tUORTH  4-8262 


2  Phillips  Type  80  X  Roy  Machines  $890.00  eo. 
SPECIAL 

S  Band  Microwave  Signal  Gonorotor— Spacially  Modified  Western 
Electric  generotors  to  provide  easy  tuning  and  coveroge  of  the 
band.  Pulse  Modulated  or  Cw  Output.  Internally  or  Externally 
modulated  2700  to  3400  Megocycles.  Stobilized  Power  supply. 
Frequency  Meosuring  Covity  Power  Measuring  in  $  Band  $80S.O0 


ATTENTION: 

OIL  COMPANY  ENGINEERS, 
SHIP  SUPPLIERS, 

USERS  OF  SHORAN 

We  have  for  immediate  delivery,  tested  and 
guaranteed  perfect,  new, 

4C28 

SPECIAL  PRICE 
$35.00 


HKfontct,  INC. 

135  LI  B  ERTY  ST.,  NEW  Y0RK6,N.Y. 
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SEARCHLIGHT  SECTION 


COMMUNICATIONS 


1400  CYCLE  TRANSFORMER 


M  POWER  transformers! 


AUDIO  TRANSFORMERS 


VOLTAGE  REGULATORS 


ELECTROLYTIC 

CAPACITORS 


CIRCUIT  BREAKERS 

24V.  7A— AMISIOM-7  |I.9S 

40V.  lOA.  I  POLE  .  $I.9S 

AIB  TRIMMERS 

3.  IS  uuf.  I-U  MMf.  3-39  uuf.  S-SO  Hvf.  3- 10  mmI. 

3-7  uuf . 32  Mch 

SHOCK  MOUNT  RACKS 
MT-5/ARR.2/FT-33S/FT.I56/FT.487/FT-ltS/FT-2S5A 
/MT-62/ARC.S/FT-22$/FT.I62/MT-l70A/FT-448/ 
MT-I7IA/MT-I07/U. 

Writ9  for  Prict 

SUPERSONIC  CRYSTALS.  RmIi«IIc  salt  . . .  $.M  Ca 

MOTOR.  24  vSe.  3  HP.  3800  rpm.  N«w  . $73.00 

TV  LEAD  IN  WIRE.  300  •Hmt.  Hl-O.  L*  L«m 

$17.30  M  FT  Rail 

GIBSON  GIRL.  Emarp.  Xmtr.  300  ke  . $42.93 

BC  306  ANTENNA  TUNING  UNIT.  NEW  . $6.95 

R9/APN-4.  Naw.  With  Tuba*  . $73.00 

ID6/APN-4.  Naw.  With  Tubat  anO  Cryttal  .  $73.00 

A-62  Phantam  Antanna .  .  $8  50 

2  Matar  Chaha,  1000  MA,  20-144  .  8/$l.00 

Sypartonic  Cryttal  Head.  M-l.  22-27KC  H|.2  $27.43 

Underwater  Micrephane.  Madal  JR.  Z-30u.*- ••  $24.50 
Dynamic  Mika  4  Haadtat  Camba.  B.I9.  New  $3.75 

HS-30  Intartt.  M-300  .  $3.30  par  M 

AN/ARC-4  VHF  Trant-Revr . $75.00 

IE  36  Tett  Sat.  Naw . $37  50 

SCR  274  Tatt  Sat.  1-104  .  $12.25 

Carbon  Pile  Rm..  I8V-5V  £35X023  . 

ART-13  Driver  frant.  6V6  ta  P-P  Sll'a  . $1.29 

DM  34  Dynamotar.  14V  In.  220V.  80  MA  ant.. 

Sant.  Relay:  3.5MA.  I3K  ahmi.  2PST.  2A . $1.29 

Kliian  Breaker:  Thermal.  3SA  ....  ...  69 

T-30  Carban  Mikat.  Naw .  89 

Tel  Tape.  V  «  ^'  a'  Rollt  . 23  at.  3/Tl  OO 

Tel.  Teae.  4^  Relit . 17  ee.  lO/tl  00 


CTJ$.2-00tVCT/.2A.  SV.'OA . $$.»* 

CT-UA  SSOVCT  .OSSA  0.SV/AA.  O.SV  ^t.8A  2.SS 
CT-104  4200V Jt2A /UMV  Tael.  3VCT/3A/12KV 

Taal.  6.SV/0.0A  lOOOVTaak .  12.9$ 

CT-341  lOSO  10  MA.— 02SV  <4  S  MA.  20V  <4  4.SA 

2i2.SV/3A«  0.SV  ^  3A . 22.10 

CR^$  3C0VCT  340A  S.3VCT  3.0. 

0.IVCT/3A  3.9$ 

CT.«2$  ISOOV  .lOOA  2.3/12.10  .180 _  9.9$ 

CT-OTl  UOV  .200A  33/iM.SV  lO. 

2.410 . 4.9$ 

CT.367  S80VCT  .050  A  $VCT  3A  .  2.2$ 

CT.721  SSOVCT  aOO  A  O.l.'l.  2.SVCT  2  2.9$ 

CT.99A  2ZU9VCT  .010  A  $.3  lA.  2.SVCT/7A  3.2$ 

CT-401  350VCT  .026  A  SV  3A  2.7$ 

CT-931  S8SVCT  .08$  A  $V  3A.  $.3V/€A .  .  .  4.2$ 

CT-010  1290  .002  A  2.$V  2.1A.  2.$V/ 

1.7SA .  4.H 

CT.137  3S0VCT  .02$  A  $V  3A  2.7$ 

CT^  330V  .06$  A  6.3V  1.2.  6.3V  000 

MA  1.7$ 

CTa$6  190VCT  38  MA  6.3V  1.3A.  SV  3A.  3.4$ 

CT-160  900VCT  100  MA  6.3V  X2A.  SV/3A.  4.9$ 

CT-931  S6SVCT  86  MA  $V  lA.  6.SV/6A  4.M 

CT-442  $2SVCT  7S  MA  SV  2A.  10VCT/2A. 

SOV  200  MA  3.0$ 

CT.729  SSO-O-SSOV  '2S0  MA.  6.3V  1.6A  !  0.9S 

CT-43A  600  9  600V  .OOA,  2.$VCT/0A.  6.3VCT/1A  6.49 


AT20I  30L6  output  (4000  ahmi)  ta  V.C.  (3  ehmt)  .40 
AT  SUB  Subaunear.  Multimateh.  200  ahmt  ta  19  K 

ohm  C.T.  and  100  K  ohm  Gridt .  69 

AT  731  H.F.  Plata  <1300  ohm  C.T.l  ta  V.C.  <16/4  ahmt) 

2fl-l5KC  .  $3.29 

AT30I  Hi-Fi  Spatial:  PRI:  3000  ohmi  P-P/Sac: 

4/16/12/30/200  ahmt  60-10.000  CY.— I  db  30W  $3.49 
ATI32  Hi-Fi  Drivar  Pri:  10.000  ahmt  Sac;  40.000  ahmt 

PP  Gridt  30-13  KC/I  db . $1.49 

AT062  Dutput  to  H.S.  or  line  PRI:  14.200  ahmt  SEC: 

8000/600  ahmt . Si. 10 

AT449  HI-FI  Driver  (3000  ahmt)  ta  P.P.  output  fridt 
(4.000  ehmt)  100-10.000  CY.  10  W  6V6  ta  PP 

805’t  .  92  39 

AT66E  Intartan  input:  Spkr  (-4-8  ahmt)  ta  prid  <250- 

000  ahmt) . $0.69 

AT4IS  Plata  (18.000  ahmt  C.T.)  ta  line  <123  ahmt) 

173  w.— 300-600  CY  . $195 

AT838  Plata  (10.000  ahmt  C.T.)  ta  line  <123  ahmt) 

173130  ahmt)  HI-FI-40  W . $6.95 

AT070  Mika-ar-Lina  (230  ahmt)  ta  prid  <230.000  ahmt 

C.T.)  .  SI  20 

AT-694  HI-FI  Output:  3  Watts.  8300  Ohmt  P-P  ta 
V.C.  (IS  Ohmt)  IS-I9KC  PM  I  db  $1.49 

AT4-AI:  Mika  (39  ahmt  Carban)  to  Lina  600  ahm/200 

ahm . $1.19 

AT  649:  Lina  (300  ohmt)  to  Grid  (73K  ehmt)  .  89e 

AT-448:  Lina  (600  ohmt)  to  V.C.  (6  ohmt)  17  d.b. 

Laval  . $1.19 

AT  631:  Mika-ar-Lina  (200  ohmt)  Ta  Sinpla  or  P-P 

Grids  (30K  Ohmt) .  59- 

AT  718  Lina  (300  ehmt)  to  Lina  <600/30  Ohm)  Ratpanta 
30-20KC  P.M.  I  db . 49^ 


Fiiamtfit  Tronsformon — 11SV/S0-B0  cps  inpyt 

Item  flatinf  Each 

FT.674  8.1V  1.SA  $1.10 

FT-1S7  4V/16A.  2.SV/1.7$A .  2.9$ 

FT-lOl  6V/.2$A . 79 

Fr-924  S.2SV/21A,  2I7.7SV  6.$A .  U.9$ 

rr-824  2i26V  2.SA.  16V  ^lA.  7.2V/7A,  6.4V/18A. 

6.4V '2A.  8.9$ 

FT-463  6.3VCT/1A.  $VCT/3A.  $VCT/3A  .  .  $.49 

FT-$$.2  7.2V  21.$A,6.$V/8.8$A.  SV/6A.  SV/SA. .  8.9$ 

rr-906  16V  4.SA  ar  12V  49  4.$A .  3.7$ 

FT-S8A  6.3  XSA.  2i2.$V  7A  4.19 

rr-A27  2.$V  2.SA.  7V/7A.  TAP  ^$V  2.SA46KV 

test  . 184$ 

rr-608  6.3V/ SA'TSOV  Tact  .  1.79 

FT-tn  4.5V/.6A,  TV  7A  .  ,  2.19 

FT-899  2iSV  ^  SA.  29KV  Teat .  24.68 


LELAND  ELECTRIC  TYPE  B.  Car¬ 
bon  Pile  I1-30V1)C  rep.  output  18V 
at  3  Ampa. 

WEBSTER  ELECTRIC- 35i01S. 

LELAND  ELECTRIC  TYPE  C  8pe<- 
\7t90u0-$C.  Input  TOlU  22-30.  Out¬ 
put  Tolta  19V  at  5  Ampa. 


Plot#  Trons.— U$V«  00  cpt 

RatIfif 

18SV1.SA 

300  ISOV  .OSA,  300  190V/.06A . 


TWIST 

PRONG 


SpocMI  Fit.  Transformarp-— 40  ops 
•tarn  Pri.  Volta  SacawdaHaa  I 

STP.378  220/440  3i2.SV  6A,  3KV  Teat 
2.SV/'1SA 

STF-llA  220V  2I40V/.06A.  2aSV/8A 

U.8V  lA . 

STF-OOO  228V  24V  8.8A.  SV/3A.  8.3V/1A, 

8.1V  '1A  . 

STF-Sa  23iV  2.SV  C.3A  . 

STF-631  238V  2aSV  37A.  2a5V  7A . 


Output  Madia 
Valta  Amna  SM 
268  .868  RC  38 

338  .178  MU  19 

sa  .2S8  BC  498 

488  435  SCM  SIS 

868  .828 

376  .138 

283  .87S  APN-1 


89- 18 

1S0-S9-2S 

88-19-18-10 

40-40-28-2 

90- l$-U-lS 
88-18-18-18 
4878 
48/28 

48  S8 
•8  S8 
2S8'1888 
8-8-18 
18-18  18 
18-18  28 
18-lS  28 
1$-1S  18 
16-18  2$ 


Spaciol  Comb.  Trontformar»--40  cps 
Item  Pri.  Valta  Sacandariaa 

TC-16A  22tV  268V  '.83A.  188V  lA. 

6.3V  4.2A 

TC-689  228V  228V  3A . 

TC-847  288V  788V  88  MA.  UiV  88  MA. 

24V/88  MA.  8.3V  .3A. 
6.3V  lA.  SV  3A.  SV 

CT-687  228V  3S8-lk358V  .87SA.  48VCT 

l.A.  IS  18  UVh/188  MA 


All  march,  puar.  Mail  ordari  promptly  Sllad.  All  pricat.  F.O.B.  N.Y.C.  Sand  M.O.  ar  Chk.  Only  thippinp  chat,  sent  C.0.0.  Rated  eanearnt  tend  P.  0. 
All  marchandita  tubjact  ta  prier  tala  and  aricat  subject  to  chanpa  without  notice 

COMMUNICATIONS  EQUIPMENT  CO. 

lAl  IJb«rty  St.,  New  York.  X.  Y.  mr.  chas.  rosen  llept.  E-tt.  Phone  .Main  I-S:t73 

ALL  SHIPMENTS  IN  EXCESS  OF  20  LBS.  WILL  BE  SENT  RAIL  ExT  OR  CHEAPEST  TRUCK. 


MFR$!  MFRSI  MFRSI 
NEW,  FINISHED 

JAN  MATERIAL 

FOR  YOUR  WAR 
CONTRACTS 
Writ.!  Phonal  Win! 

932  PHOTO  TUBE 

Gat  Photo- 
tuba  havini  SI 
Ratpanta,  par- 
ticularly  tanti- 
An[A  tiva  ta  Rad  and 

10*24  ARN-9 
TSS\  Dual  0-200  Mi 

1  craamp.  Mpva 
mant  in  3*  Caaa 
ILS  Eauipmant 
$6.93 

Radiation.  Can 
ba  used  with 
incandoaeant  lifht  taureo. 
Sand  far  data. 

Priea  . .  75^ 

Junt,  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


EQUIPMENT  CO 


THERMISTORS  H  VARISTORS  I 


Diems .  U.SS  D171S1S 

.  !-»•  Dimss 

.  1-w  ounTS 


S  BAND  -  3”  X  l’/2”  WAVEGUIDE 


2.W  DU72MC.  OintM  1.M 
NuTsA.  2T-B  1.M 


RADAR  •  RADIO  •  TEST  GEAR 


r%3m.  AP 
TSU/AP# 
TUS.  AP 
TS47/APfl 


Atr^irwi  %  RMlar 

Atr>>rin  SCM  RMlar 
ICM  AlrfcTtn  RaAar 

AirfcTTH  Xftitr> 
ficvr  SM.M 

Pr«4. 

P.  Ml-tMMUC  $72.M 

P*««r  NMtar^M 

jM 

TWIMC  .  .  $72  M 

Xtl.  TmI  Wt  $M 

u«M.  wmme 

FHit  Nl«tar 
TmI  Om. 

IP  liWIIC  $S2SM 

Wawf  CalMArst^r 
AKiiMtar  TmE  S«E 
ItCRR  P^rttMi  IUA«r 
U$V.  «OCy.  i 

StMD  YOUA 


ItCM  SCA  rnmdm, 

USVDC 

Item  PttaWR  IUA«r. 
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RtQUIRtmiHrS 


MIT.  MOD.  3  HARD  TUBE  PUL8CR.  Output  I*u1m  Pomtr  144  KW  US  KV  *t  It 
Amp.  I  IWjtT  KaUo.  .(MJl  iDAx.  duntloo:  5,  1.0.  10  mlcroaec.  Input  voltMp: 

I15v  4(Hi  to  34<Hi  niH.  Vm>*:  I-TISH  4  M19  B.  1*'71  .  flll.M 

APQ-13  PUL8C  MODULATOR.  Pulip  Width  .5  to  l.l  Micro  Hee.  Hep.  rote  At4  to 

1348  l»|M.  Pk  I*»r  out  35  K,W  Enern  0.0l«  ioulc* . $4t.M 

TPS-3  PULSE  MODULATOR.  Hk  po»<>r  50  nmp.  14  KW’  (1100  KW  pkl:  pulj*  rat« 
100  PPS,  15  mirroMC.  pul.'ic  Un«  Impcdnot'e  50  ohiat.  t'lrcutt  vries  rhnrciM  v^rMoo 
•4  IM'  itcHorunri*  type.  I’eee  two  705>A'b  m  rectlAers.  115  v.  400  cycle  input. 

N>»  with  all  tube* . $45,50 

APS-IC  MODULATOR  DECK.  Complete,  lew  tubes . $7S.M 

PULSE  NETWORKS 

I5A— 1-4M-50:  IS  KV  "A”  TKT.  1  mlrro«fc  400  PP8.  50  ohme  Imp .  $37.M 

G.E.  <4|!L3  .S  2iH)0-50i*lT.  6KV  ”E”  rlrruit,  3  mcUcas  .5  mlcrOMCond.  1000  ri*R 

•'KJ  ohms  impedaoce .  tO.S# 

G.E.  r3K  (.3  K4-R10I  (R-1  14-4051  50P4T;  SKV  '  K  *  CKT  I>ua1  Unit;  Unit  1.  3 
•^lont.  84  Mlcroner.  810  Pl*h.  50  ohms  ima :  Unit  1.  8  Sertiana.  1.14  mlrmncc. 

405  PP8,  VI  ohnia  Imp . .  .  $8.M 

7.SE3>I>200>67P.  7.5  KV,  "E"  Circuit,  I  microsec  100  PP8,  67  ohms  impeelance, 

3  section*  . $7.50 

7.5E4*IS>00.  $7P,  7.5  KV,  "E”  Circuit.  4  sertloos  16  mlcroaac.  60  Pl^,  67  ohms 

lmpedar.ee  . $15.00 

7.5E3-3-200-67P.  7.5  KV.  ’’E'  Circuit.  3  mirroaec.  100  PPS.  07  ohms  Imp.  3 


PULSE  TRANSFORMERS 


KW  ruax.  1  mlcroAer,  or  1.  microsec.  ^  rtOO  Pl*8  . . . I^.SO 

W.E.'KS  9000  Input  transformer  W’indmx  ratio  between  terminals  3-5  and  I-l  li 
l.l  i.  and  between  terminals  6-7  and  1-1  Is  1:1.  Kreuueocy  range:  380-510  e.p.s.. 

iNruialioy  core  . tC.OO 

W.E.  >0109271  III  Volt  input  pul*#  Tran.*fonner . $27.50 

G.E.  K24SOA.  W’lU  receive  11KV.  4  micro-second  pulse  tm  prt.  secondary  deliver* 

14KV.  Peak  power  out  lOOKW  (1.  K .  $34.50 

G.E  K2740A.  I*ulse  Input  line  to  maimetroa . .  $36.00 

Ray  UX  7090 -Pulse  Output  Prl.  5v,  sec.  41v . . $7.50 

Ray  UX  8442— Ihilae  Iniersloo — 40t  4(1» . $7.50 

Ray  UX  7301  5  mlcroaec,  60-400  cy .  $S.OO 

PHILCO  «352-7250.  352-7251.  352-72$7  UTAH  49202.  9332,  9270.  9341. 

.  RAYTHEON:  UXH6W.3.  rXT4lM,  ^•X:.^VI. 

I  WEST.  ELECT:  D161310.  D  lt>66:{8,  I>  166173,  D  169114.  D  161989.  K89948. 

MICROWAVE  TEST  EQUIPMENT 

X  BAND  POWER  METER 

Cnn*i>is  of  tbermi.*tor  mount  and  bridge,  microammeter,  rough  attenuator.  X-Band 
Waveguide  thruout.  For  power  mea-surements  anywhere  in  the  9000  MC  hand 

BROADBAND  TEST  OSCILLATOR 

K'req  enterage  50-3000  MC.  By  direct  calibration  and  interpolation  antl-backlaah  tear 
drive:  compact,  portable.  Operates  from  any  115V  source  or  battery  source.  New. 
with  all  tubes .  $325.00 


REACTION  WAVEMETER  3000  3700  MC.  Mlc.  Head.  Comp,  with 

Cal.  Chart.  Mfg  O.E . $129.00 

LHTR.  LIGHTHOUSE  ASSEMBLY.  Part  of  ltT39  Alt;  5  A  Alt!  15. 
Hecelver  and  Trans.  Cavities  w  as*or.  Tr.  Cavity  and  Type  N  CPIX; 
To  Raevr.  Use*  1C40.  1C43.  IB17.  Tunable  APX  140U  1700  MC8 

Silver  Plate«l  .  $49.50 

BEACON  LIGHTHOUSE  cavity  10  cm.  Mfg.  Bernard  Rice  each  $47.90 
MAGNETRON  TO  WAVEGUIDE  Coupler  with  711A  Duplexer  Cavity. 

cold  plate . $49.00 

SIGNAL  GENERATOR,  using  417A  klystron.  rOO-3300  nm.  Output 

approx.  50  mw.  11.5  vac  power  xupply.  With  tubes,  new . $429.00 

REGULATED  POWER  SUPPLY  for  (IL  446  type  Ughtbouse  tubes 
ilC40,  etc.)  1 1 5  vac.  60  cycles.  Panel  Mounting.  Less  tubes  $32.90 
RT-3i/AP6-S  10  cm.  lighthouse  RP  head  e/o  Xmtr.-Recvr  TR  cavity. 
compL  rervr.  A  30  MC  IF  strip  using  6AK5  <1C40.  1C43.  1^ 
lineup)  w/tubi> 

72IA  TR  BOX  c(»mplete  with  tube  and  tuning  plungers .  $12.90 

MeNALLY  KLYSTRON  CAVITIES  for  707B  or  IKIH .  94.00 

T8  260  CRYSTAL  CHECKER . $50.00 

F  2t/SPR-2  FILTERS,  type  “N"  input  and  output . $12.50 

WAVEGUIDE  T<»  RIGID  CO.VX  ‘DOORKNOB**  ADAITRR 

CHOKF.  KL.\N(;»:  8ILVER  PLATFID  BROAD  RAND . $32.90 

AN/APR9A  10  cm  aatsnna  eoulixnent  con.siiitlng  of  two  10  cm  wave¬ 
guide  sections,  each  polartxed,  45  degrees . per  set  $79.00 

ASI4A/AP-I0  I'M  Piciv  up  IhjMde  with  **N”  Cables . $4.50 

S  BAND  SIGNAL  GENERATOR,  complete  with  calibrated  attenuator. 
W.  K.  coax,  wavemeter.  McNally  Klystron  Cavity.  Regulated  power 
supply  cmerates  from  115  V.A.C..  50-1300  Cycles.  Manufactured  l-v 

WE.  . $650.00 

OAJ  ECHO  BOX.  10  CM.  TUNABLE . 532.50 

V»"  RIGID  COAX— I.  C. 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pickup  loop  . .  $8  00 

SHORT  RIGHT  ANGLE  BEND,  with  pre^nurlilng  nipple .  $3.00 

RIGID  COAX  to  flex  coax  cemnertor . $3.50 

STUB-SUPPORTED  RIGID  COAX,  gold  pUted  5*  lengtba  Per 

length  .  .  .  . !?••• 

RT.  ANGLES  for  shove . $2.50 

RT.  ANGLE  BEND  IS  L.  OA . SX'O 

FLEXIBLE  SECTION.  15'  U  Male  to  female . $4.25 

FLEX  COAX  SECT.  Approx.  30  ft . $'6.^ 

’s*  RIGID  COAX.  BULKHEAD  FEED-THRU . $14.00 


X  BAND  -  1”  X  '/i”  WAVEGUIDE 


1'  K  */»'  waveguide  in  5'  lengths.  UG  39  flange  to  UG40  cover 

per  tenftli.  $7.M 

Retatisf  Jeints  suppLM  either  with  or  without  deck  mounting.  With 

t  «;40  flanges  . eaek.  $17.50 

2J42  Mafnetreu  PuIm  Mudulater.  14kw  max.  rating  Tkw  min.  Plate 
voltage  pulsed  5.5kv  AS  Amp.  .001  duty  cycle*.  3.5  usee  pulse  length 
max.  fllantent  6.SV  .5  Amp.  Includes  magnetron  mtg.  and  Mower. 

Res^ulres  and  3-3B34.  New . $75  00 

TS  200  6vtal  Checker . W.OO 

BulkhMd  Feed-Thru  A»M«My .  $19  00 

Presiure  Gauge  Sectien  15  lb.  gauge  and  press  nipple . 

Pressure  Gauge.  15  lbs . S2..0 

Dual  Oseillatur-Bsaeus  Meust  P/O  Al*8  10  Radar  for  nxmntlng  two 

733.4  B  klyAron  with  crysul  mt*.  matching  slug*,  shields - S42.50 

Dual  Ocillatur.  Mvunt.  (Bark  to  hack)  with  crydal  mount. 

termination  attenuating  slugs . Ilf  JO 

OIrectiunal  Cdupfer.  VO  40 .  U  Take  off  30  db .  $17.50 

2K29/723  AB  Reeeivsr  local  oscillator  Kl.vstron  Mount,  complete  vrtth 

crystal  mount.  Irt*  coupling  and  choke  coupling  to  TR . $2-  0 

TR-ATR  Oupisxer  sertlnn  for  above . -g-90 

CU  105/APS  31  Direrth^n  Coupler  35  db . $79.M 

723A8  Mixer  Beacon  dual  Osc.  Mnt.  w^xul  holder .  tl2.M 

Waveguide  Seetimi  ir  long  choke  to  cover  45  deg.  twist  A  3%'  radhi* 

90  deg.  bend . . .  N-lO 

Twist  90  del.  5'  choke  to  cover  w/prese  nipple . $6.^0 

Waveguide  Seetieai  3H  ft.  long  diver  plated  with  choke  flange  W.7$ 

Retary  Jeint  choke  to  choke  with  deck  mounting . 917.50 

3  tm.  mitred  elbrnr  ‘E  ’  plane .  f|2.00 

98  degree  elbews.  •*E**  or  ’'H"  plane  34'  radius .  $I2.M 

90  degree  twist  tT  lung .  |®  ®2 

49  dsgree  twist  . . .  '  $8nii 

40KW  X  BAND  Radar,  complete  as  described  and  llhMrated  In  Julv 
m.51  PIWM’  IR$:  „ 

APS-4  Under  Belly  AseeaiMy.  leas  tubes . $379  00 

IVd"  X  H"  WAVEGUIDE 

Mitred  Elbmv  H  Plane  UG51-UG53 . .  ^ . *j2  2 

C6  98B/APQ  13  ir  Flex.  Sect.  14'  a  4'  OD . 

X  Band  Wave  CD.  14'  *  S'  O.D.  UiO'  wall  aluminum  pw  ^ 

Slug  Tuner  Attenuatur  W  E.  guide.  Gold  plated. . .  SS  SO 

Bl-Directienal  Ceupler.  Type  **N**.  Takeoff  35  db.  coupling - g7.M 

81-Directienal  Cuupler.  U(2-53.  Takeoff  35  db.  coupUng . $24.95 

Wavegulde-te-Typt  •  N”  Adapter.  Bniadband . *22  » 


L 


K  BAND  -  '/2"  X  '//•  WAVEGUIDE! 


AP8-34  Rotating  Jeint . . . ; :  .  *® 

Right  Angle  Bend  K  or  II  Plane,  specify  comhlnathm  of  coujlmg 

45*‘^^nd  k  or  H  Plane  cb^  to  cover . 

Mitered  Elbow,  cover  to  cover .  J4.0o 

TR-ATR-Section.  Choke  to  cover  $4.00 

Flexible  Sectien  1'  choke  to  clxAe .  $9  00 

•  S’*  Curve  Cheka  to  cover .  f*  W 

Adapter,  round  to  jtquare  cover .  won 

Feedback  to  Parabola  Horn  wHb  preMurlxetl  window.  $27.9n 


Alt  march,  guar.  Mail  orders  promptly  Oiled.  All  prices  F.O.B.  N.V.C.  Send  M.  0.  er  Chk.  Onlv  shipping  chgs.  sent  C.0.0.  Rated  eeneerns  send  P.  0. 
All  merchandise  subject  to  priar  sala  and  prieas  suhjact  ta  changa  withaut  natica. 

COMMUNICATIONS  EQUIPMENT  CO. 

131  Liberty  St.,  New  York,  N.  Y.  cha».  rosen  Dept.  E6.  Phone  Main  4-8373 

NOTE:  ALL  SHIPMENTS  IN  EXCESS  OF  2S  LBS.  WILL  BE  SENT  RAIL,  EX.  OR  CHEAPEST  TRUCK 
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AMERICA'S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


266  SUMMER  ST. 
BOSTON  10  MASS. 


SEARCHLIGHT  SECTION 


400  CYCLE 

HIGH  FREQUENCY  MG  UNITS 

LOUIS-ALLIS  3  UNIT  MG  SET.  CotulsU  of  5  HV 
>notor  operative  at  220 '44«l  3-60  directly  coupled  to  al 
reniator  with  output  of  115  volta.  1  ph..  400  eye.  and 
Hith  exciter  unit  all  mounteil  on  atecl  base. 
lYlce  . $565.00 

AMERICAN  400  CYCLE  SETS.  A  precision  built  motor 
tionerattM-  aet  ideal  for  laboratory  teat  work.  ConidsU  of 
iO  H.I*.  motor  directly  connected  to  alternator  with  out¬ 
put  of  5  KVA.  120/M8  VolU.  three  phase,  460  cyi’lea. 
With  electronic  exciter — voltaire  regulator.  Frequ.  varia¬ 
tion  Voltage  variation  :£14k  :  Total  harmonic  (‘ont. 

1.2%.  I'RK’K  . $1850.00 

WINCHARCER  PU-T  AF:  Input  28  VDC.  160  Amps. 
Output:  115  VAC.  single  ph.  2r)00  V.A.  400  C.r.8.  Fre¬ 
quency  and  voluge  regulathui  built-in.  Ibice. . .  $87.00 

ONAN  400  CYCLE  MG  SET.  Motor.  220V.  3<5.  60  ey 
N  belted  to  self-exdted  alternator  with  output  of  4 
KVA.  11.5  Volu.  single  ph.  400  CPS.  5i(>unte<l  on  ha.se 
with  voltage  regulator  cMinected.  Components  all  brand 
new  . PRICK.  $712.00 

PEII8  Unit*:  l>T>erale  at  26  VPC.  100  Amp.  Output:  ll.S 
\  A<’.  l<p.  400  CPS.  1500  VA.  with  filter  system  built- 
‘n  . PRICE.  $29.50 

BOGUE  THREE  PHASE  MG  SETS.  Con.slsts  of  Motor 
10  H  P.  operative  at  220, 440-.l-«n  Self-exc  alternator 
viih  output  «if  120,  20SV.  400  eye.  5  KVA.  Rrand 

New  . PRICE.  $1850.00 

With  Voltage  Regulator . PRICE.  $1950.00 

5  KVA  BRITISH  MG  SETS.  Motor:  7H  HIV  220-3-60 
V  heltM  to  self  exc.  alternator  with  output  of  115  Volts. 
400  cycles . PRICK.  $975.00 

WINCHARCER  PU-I6/AP  INVERTER.  Tvpe  MC.750. 
Input:  2h  volta.  60  amp.  Output:  115  volts.  6.5  amp., 

4»Ki  or..  1  ph  Rrand  new.  Price .  $69.50 

PEI09  INVERTERS.  Input  13.5VDC  29A;  Output  115V 
4mi  cy.  1.53A  fWKMI  RPM . $59.95 

BTH  400  CYCLE  M-6  SETS.  Consists  of  an  alternator 
•f  «  KVA  with  output  of  115  volts.  1<6.  400  CPS.  V 
belted  drive  to  10  IIP.  motor  operative  at  22O/440-3-60. 
Excitation  provided  by  dry  disk  rectifier.  Cwuplete  wltn 
field  rheostat.  SPECIAL  PRICK . $985.00 

LOUIS  ALLIS  FREQUENCY  CHANGER  SETS.  Pri:  35 

H  P.  220  440-3-60;  Sec.  15/lO.H  K W.  33OO/2200  RPM. 
:o»6/22ti  Volts  .15  35  Amps.  2  ph.  500  360  C.P.8. 

Rrand  new.  PRICK . $1250.00 

We  can  supply  these  units  for  400  cycle  output  and  with 
transformers  to  supply  3  phase,  wye  output.  Write  for 
further  information. 


WE  CAN  SUPPLY  MOTOR-GENERATOR 
SETS  TO  ANY  FREQUENCY  SPECIFI¬ 
CATIONS  AND  FOR  ANY  APPLICATION 
CONSULT  OUR  ENGINEERING 
DEPARTMENT 


•  60,000  tq.  it.  oi  iloor  ipace  in  our 
own  modamixed  building  in  Boston'i 
downtown  industriai  oioa  and  one 
minute'!  walk  from  South  Station 
and  airport  busiei. 

•  The  most  modem  rewinding  depart¬ 
ment  ior  transformers. 

•  Complete  motor  rewind  department. 

•  MIT  graduate  engineers  to  help  you 
with  your  converting  problemi. 

•  Pneumatic  tube  system  to  speed 
your  orderi. 

•  The  largest  specialised  inventory  in 
tbs  U.  S.  A. 


WESTINGHOUSE  20  KVA  400  CYCLE  SET.  Thin  uit 
cOTslsta  of  a  synchronous  motor  of  3U  H  P.  1200  RPM 
operative  at  220-3-60  direct  connected  to  self-exclte<l 
alternator  with  output  of  115  Volta.  3  phase.  400  CPS 
(Can  he  rcccmnected  for  120/208  output)  Complete  with 
ompenRator  for  motor  starting. 

SPECIAL  PRICE . $3750 

HOLTZER-CABOT  MG2I8.  Compact  2  bearing  uintn 
for  low  current  400  cycle  output.  Operative  at  115  VTX’ 
2.3  amp.  Output:  110  Volts,  1.0  amp.  1  pb.  400  <*!*;- 
Brand  New.  PRICE . $7’  J 

GENERAL  ELECTRIC  MG  SET.  Motor:  7.5  HP.  22o 
440  \olta.  3  Ph.  60  Cyc.  direct  coonetded  to  Altemaitir: 

5  KVA.  .8  P  F.  120 '208  Volts,  3  Ph.  400  CPS.  Com¬ 
plete  with  direct  connected  exciter  and  voltage  regu¬ 
lator  all  mounted  on  common  base.  PRICK..  .$1650.00 

BENDIX-ECLIPSE  800  CYCLE  AERO  UNIT.  Input: 
24-28  VIX',  75  amps.  Output.  115  10.5  Amp.  800 

C.P  8.  Complete  filter  system  mounte<l  thereon. 

Price  . $22.50 

INVERTER  UNIT  PE206A.  Input:  27.5  VDC.  28  amp. 
Output:  80  Volts,  single  ph.  800  CPS.  500  VA. 

I*rice . $19.00 

H.F.  MOTOR  GENERATOR.  G.E.  Model  5LYI26A4. 
Motor:  115  VDC  direct  t'onnected  to  Generator  24-32 
VD(?.  78  amps.,  and  to  alternator  120  VAC.  720  cycles, 

1  ph.  KW-2^ . PRICE.  $245.00 

BENDIX  POWER  MG  SET.  Conslsta  of  C  E.  2  HP. 
Rep-lnd.  Motor,  115  volts,  single  phase,  60  cy.  directly 
connected  to  Rendlx  alternator  with  output  of  120  volts, 
700  cyc.,  600  watts  and  IX'  output  of  14.5  volts.  DC, 

22  amp.  Rrand  new.  Price . $225.00 

E8CO  DUAL  FREQUENCY  UNITS.  Motor  operates 

at  120  VIX'.  10  amperes.  Delivers  70  Volts  at  120  Cvrles 

or  200  Volu  it  720  Cycles.  Price . $95.00 

CONTINENTAL  DC.^AC  SET.  Motor:  1.5  HP.  230 
VDC.  3440  RPM.  Output:  120  VAC.  6.6  amxw..  -«  KW 
HoO  CTC.,  1  ph..  al.so  output  of  14  VDC,  4  amps..  Model 
('021637.  Compact  2-bear,  units.  Conipletely  rebuilt 

Price  . $89.00 

ONAN  800  CYCLE  MG  UNIT.  Employing  5  H.P. 
.Motor  operative  at  220/440  Volts.  3^.  60  ('y.  V  belted  to 
self-cxr.  generattir  with  output  of  1.5  KV.\.  115  Volts, 
dngle  ph.  hOO  CPS.  and  secondary  outiiut  of  500  W'atts 

?8.5  VIX:  17.5  amiH'res.  PIIICE . $289.00 

BRITISH  MADE  500  CYCLE  MG  SETS.  Motor:  230 
Volts,  3  PH— .50  ('ycles.  Alternator:  5  K.W.  180  Volts. 
27.8  Amp.  500  Cycles,  Kxcitatitm — 110  VDC.  When 

iLsetl  at  60  Cycle  current,  Output  Is  600  cycles,  220 

Volts.  l*rice  . $353.00 

3URKE  ALTERNATOR.  62.5  KVA.  220  Volts.  3  Ph 
IKO  Cycles.  1800  UPM.  separately  exc.  at  12.5  VDC, 
*'0%  P.F.  Type  ACR-7.  Ciimplete  with  auxiliary  exciter 
M<2  set  and  fit-M  rheostat.  Hall  bearings.  Will  tleliver 

4(HI  eyries  at  4000  RPM.  Rebuilt.  Price .  $1375  CT 

BRITISH  DC  AC  MG  SETS.  Input:  230  VIX'.  Output 
180  VAC.  1(6.  500  Cyc.  5  KVA.. NEW.  PRICE.  $265.00 
G.E.  MG  SET  MODEL  SLYS6AB5A.  Motor:  1.1  HP.  250 
VIX^,  4  amp.  (generator:  600  watu.  125  V.VC.  4.8  amp.. 

500  or..  1  ph.  IMee . $89.50 

NORMANO  ELEC.  CO.  (BRITISH  MFG.)  MG  UNIT. 
Motor:  220  VIX?.  8.8  amp.  2  HP.  4200  RPM.  directly 
connected  to  H.  F.  alternator  with  output  of 

cyc.  1200  watts.  Exc.  24  VIK'.  Price . $70.00 

ESCO  MG  UNIT.  Operative  at  120  VDC,  25  Amp..  4 
HP.  Delivers  11.5  V.VC,  1  ph..  lO.V)  cyc..  2  KW.  .\n  ex¬ 
ceptionally  fine  machine  for  lalx>ratory  use.  Can  be  used 
witn  field  rheostat  for  frequencies  up  to  2000  cvcles. 

f'rire  . $175.00 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS. 
Type  RFS52  RFIIS354  Input:  2.30  Volts.  3  Ph.  60  cy, 
3600  RPM.  Outpijt:  250  Volts,  20  Amps,  single  ph.  IHO 
('yc  5000  V.A.  3000  Watts.  Brand  New.  Compact 
tMll  hearing  units  lor  operation  of  lli-cycle  equipment. 

SPECIAL  PRICK  . $160.00 

WESTINGHOUSE  180  CYCLE  ALTERNATORS.  750 
V.A.  Output:  110  Volts,  3  Phase.  180  ('.P.S.  .3000 
R.P.M.  Separately  excited  at  110  VDC.  Price.  .$44.00 

.Also  available  with  built-in  exciter.  ITice . $78.00 

GENERAL  ELECTRIC  HIGH  FREQUENCY  UNIT. 
Operating  at  440  3-60  .75  amp.  Output:  70  Volt.s.  3  ph 
148  cyc.  220  Watts.  1.8  amperes  An  ideal  unit  for 
experimental  work  or  for  operation  of  equipment 

SPECIAL  IHUCE  ..  . $34.50 

HIGH  FREQ.  UNIT.  Motor:  24  VIX:  50  amp.  Alter 
nator:  17  VAC.  13f8)-1600  rvr.  sep.  exc.  at  24  VIX' 
1.25  RHP.  4000  RPM.  Matie  In  Cana<U  liy  Kiertho 
Tamper  &  Equ . PHK'K.  $49.00 


RLX  DUAL  GENERATORS.  Flange  mounted.  Output: 
.'XKl  Watts,  13UU-260U  Cyolaa.  also  12-14  VDC.  750 

Watts.  ITice  . $25.50 

ELECTRIC  SPECIALTY  HIGH  FREQUENCY  CON- 
VEATER  UNIT.  ITlmary:  33  VIX'.  16  amperes,  3000 
R.P.M.  Hall  Bearings.  Hmmdary:  350  volts.  1500 
.'ycles.  .75  amps.  275  V.A.  Single  Ph.  Built-in  fre¬ 
quency  control.  Specially  Pricetl  at . $30.00 

GENERAL  ELECTRIC  HF  MG  SETS.  MvUor  120  VIX' 
Cienerator:  115  VAC,  l<bt  1050  cy  2  KVA.  2  Bear.  BH 

unit  IMce . $220.00 

WESTINGHOUSE  HIGH  FREQUENCY  UNITS.  Input; 
115  Volts.  D.C.  2.7  Amps.  Output:  14.4  Volts.  139 
Amp.  450-2550  Cycles.  Frequency  variation  is  obtainevl 
with  built-in  controller  on  end  of  unit.  ITlce - $48.50 

ALLIS-CHALMERS  MG  UNIT.  .94  KVA.  Input  24 
VDC,  63  amperes.  Output  120/60/1.  7.82  amperes.  3600 
Kl’M.  New.  Price .  $149.90 

WESTINGHOUSE  TRANSFORMERS.  550  220  440 
Core  and  Coll  type.  200  VA.. $12.75;  5oo  VA  $18.85: 
.50  VA.. $23.75:  1  KVA.  .$29.85. 

CORNELL  DUBILICR  VIBRATOR  TYPE  INVERTER 
UNITS.  Input;  105-125  VIXJ:  Output;  115  V.\C.  l<ft. 
siO  cyc.  65  watts,  with  built  In  relay  which  automatically 
stalls  unit  with  connected  load.  SPECl.AL  PRK'K  $9.90 

BACH-SIMPSON  ELECTRONIC  INVERTER.  ix' 

Input:  115  Volts.  Output:  115  Volts,  lib.  00  cyc.  24  ' 
wattb,  modifietl  square  wave,  with  built-in  relay  which 
automatically  turns  on  Inverter  with  connected  load, 
('ontalns  8  .501,6  (jT  Tuhe.s.  Brand  New. 

ypECI.AL  PRICE . *12-05 

MASTER  GENERATORS.  12  Volts.  DC  41.6  anir 
500  watts.  Sep.  exc.  at  12.5  VDC.  PRICK . $33.00 

BURKE  MOTOR  GENERATOR  DC/AC  SETS.  2 

Bearing,  hall  bearings.  Motor;  115  VIK.'  74  amp.  9.4 
rl.P.  Generator:  120  VAC.  48  amp.  3  ph.  60  eye.  10 
KV.\.  Complete  with  magnetic  controller  and  field 

rheostat.  SPECIAL  PRICK .  $32^0 

ALLIS  CHALMERS  DC/AC  MG  SETS.  Brand  new 
5  KVA:  115  VIX'  liS  V.M'  1^.  60  cyc.  complete  with 
'•ontroller.  field  rhenstat  an«l  spare  parts.  ^  ^ 

SPEC  IAL  PRICE  . $397.50 

HAMMETT  RECTIFIERS.  Input;  208.-230  Volts.  3  Ph. 
60  ('VC.  Output:  28  Volts.  1.30  Amps.  »mlpped  with 
AA  step-down  transformer,  dry  disc  rectifier*,  cooling 
an  anti  nutter.  DC  Voltmeter  and  .Ammeter,  overload 
Miermu  and  8  rnint  switch  for  output  voltage  control. 

SPECl.AL  PHICK  . « 

ACME  AIR-COOLED  TRANSFORMER.  Primary:  500 
Mdts.  Stfomlarv:  14.840  volts  with  C.T..  3  phase.  60 
I  PS,  18.2  KV  A.  brand  new  Price .  $390.00 

GARDNER  DRY  TRANSFORMER.  3.42  KVA.  230  115 
to  5.7  volu,  600  amperea.  Price . $48.75 

BOGUE  ELECTRIC  AC/OC  MG  SET.  ComsisU  of  7.5 
HP  in  center  illreeily  connected  to  2  12  volt 

IHU  amp.  generators.  Will  deliver  24  volts  at  160  amp. 
or  12  ittlts  at  320  amp  Condition  like  new 

Price .  $375.00 

BRITISH  DC  AC  MG  UNITS.  Operate  at  100/110 
VIX'.  4  amp'  .  3(NiO  RPM  (hitput:  fM)  VAC.  .87  amp  . 

.'•u  cyc.  Wt:  i:’.2  Ur.  Brand  new.  Ibice . $42.50 

With  field  rtM*o:<tat  for  60  cyc.  output.  Ib-lce  ...$50.00 


so  K.V.A.  400«-  MG  SETS 

We  have  been  fortunate  In  acquiring  a  quantity  of 
KATO  400  Cycle  Alternators  that  we  have  made  up 
into  motor  generator  sets  and  are  thus  enahletl  to 
idfer  theee  at  a  ver>'  attractive  price.  Thex*  sets  con¬ 
sist  of  a  75  II.  P.  Motor  operative  at  220  440  A' oils, 
3  Phase.  60  Cycles,  1750  R.PM  which  ar**  couple*! 
directly  to  a  self-excited  alternator  with  output  of 
50  KVA.  120 '208  Volts.  400  t'PS.  3  Phase.  Thex* 
mob.r  generat(*r  sets  are  RUAND  NEW  and  coni 
plete  with  compen.sator  for  nmtor  starting  and  field 
rheostat  for  voltage  output  control.  Voltage  regu¬ 
lator  can  lie  <uppl)e*l  at  $100.00.  additional  to  price 
as  quoted.  We  will  he  pleased  to  .supply  complete 
apeclfl*  ations  relative  to  fre«iuei.cy  and  voltage  vari¬ 
ation  ami  harnumic  content. 

SPKC'IALLY  I'RH'KD!  . $7450 


THREE  PHASE  400  CYCLE  SETS.  Consist  of  motor 
operative  at  220  440-3-C0  V  belted  to  self  excited  alter¬ 
nator  nia«le  by  Holtzer-Cabot  with  output  of  5<M>  V.A.  115 
VAC.  Z<b.  400  cycles . PRICE.  $295.00 

G.  E.  INVERTER  UNITS.  Model  5ATI2IJJ2B:  Input: 
24  VIX'.  55  amp  HOOO  RPM.  Output:  115  Volts.  .3 
phase.  400  CPS,  750  VA.  and  secoodarv  output  of  2»l 
Volta,  single  phase,  400  CPS.  250  VA.  With  automatic 
voltage  and  frequency  regulation,  built  In.  Rebuilt  aiui 
warranted  e<iual  to  new.  Similar  to  Model  153r. 
SPECLU,.  I'RICE  . $07.50 

400  CYCLE  COMBINATION  I  AND  3  PHASE  MOTOR 
GENERATOR.  Comusting  (rf  2n  Hi*  Synchronoas  22" 
440V.  Motor  V  belted  to  two  aelf  excited  alternators, 
(leneraiur  I;  Rngue  5  KVA  120 '208  Volta.  3  Phaae.  4"0 
('PS  with  voltage  regulator.  Operator  II:  Onan  4  KVA, 
115  Volta,  single  ph.  400  CPS  with  voltage  regulator. 
Motor  and  Itoth  alternators  and  two  voltage  regulators 
are  mountevi  on  welded  channel  iron  base  complete  with 
motor  starting  compen-«ator.  SPECI.Uj  PRICE  53175.00 

G.  E-  400  CYC.  MG  SET.  Motor  operative  at  220 ’440 
N’olt.s.  3  ph.  60  cyc.  dlrei't  connertisl  to  'velf  excited 
alternator  with  output  of  120  208  Volta,  3  ph.  400  (’PS. 
II. 0  K\'A,  complete  with  voltage  regulator  and  magnetic 
rontruller  for  motor  >tarUng.  SPECIAL  PRICK  $2750.00 


ir  IT'S  »0M  ONI  FKIQUINCr  TO  ANOTHIR;  FROM  DC  TO  AC  OR  AC  TO  DC, 
-  IF  irs  FROM  ONI  VOLTAGI  TO  ANOTHIR,  THIN  CALL  ON  US. 
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-  THE  BEST  IN  ELECTRONIC  SURPLUS  - 


TRANSMITTERS 

3  KW  OR  KM  BKOAIM'AST  STATION  (For- 
meH>  W<iVN).  «'OMPMCTK.  88-108  me. 
Includes  FM  Exciter-Driver  in  one  cabinet. 

3  KW  Ampllfler  with  l‘ower  Supply  in  »ec- 
ond  cabinet.  2  R<*A  type  7«-c'l  Transcrip¬ 
tion  turntables  Include  Cray  Recorder  arms 
and  beads.  1— RCA  M1-11301A  Dower  Sup¬ 
ply.  I  RCA  Type  T8-U2  Studio  Console,  plus 
all  tubes  for  all  equipment.  All  in  good  op¬ 
erating  condition. 

PRICK  (not  crated) .  $5,000.00 

WIIXOX,  06-200-.%.  i  KW  TR.%NSM1TTER. 
with  Wilcox  S6A  KKt'TIFIKK.  125  to  52.' 
KC,  complete  HP  cabinet  (96-200A)  and 
Rectifier  cabinet  which  is  designed  for  mod- 
ulation  also  (modulator  not  in  stock)  New 
Condition.  PRICK.  b<»th  units,  less  tubes. 

$1,150.00 

TRK-10.  500  watt.  2-18.1  MC.  CW  Telegraph 
Transmitter  designed  for  ship  installation. 
Almost  NEW  condition,  complete  with 
tubes,  less  MO  set  and  accessories. 

PRICE . $300.00 

I.INK  F.M  TR.4N.<M1TTFK-KF(  KI%*KK. 
.0-100  me.  500  watts  output.  Model  1498 
DC.  Wall  style  cabinet  containing  trans¬ 
mitter,  receiver  and  14  V.  D  C.  or  liov  AC 
pt»wer  supply,  hand-set  Dim.:  lU"  \  21"  x 
11".  NEW  condition.  Complete  with  tubes. 

«  rystals.  special  telescopic  anu  nna  instruc 
tion  book. 

PRICE .  $.500.00 

MODEL  ATD  AIRCRAFT  RADIO  TR\NH. 
MITTER  EQIIPMENT.  This  is  a  Nav-v 
Model,  4.channel  (motor  driven  band 
range  of  540  KC  to 
OOdO  KC.  Output  50  watts  phone,  but  oper- 
?1****^'^  ^P^'’AteB  from 

-4--8  volt  DC  Dynamotor.  Each  set  in¬ 
cludes:  Dynamotor.  Remote  Control.  Chan- 
nel  Selector  Control.  Plug  Connectors,  Oper- 
aiing  Tubes,  Spare  <’hest  with  Snare  Tubes 
?/l?A  .  In^rucllon  Books.  All 

*^**w^*i.  in  Original  I'ases:  each 

with  4  Tuning  Units  to  cover  the  aforemen- 
range  of  frequency. 

PRICE.  E.ACH  .  $160.00 

i^**'**!:^”*"**  MI.HI67  TKANSMIT- 
7  7**'  output  phone.  350  watts 

<  \5.  Range  2.0  to  20.0  me.  CryTUal  or  M  O 
...rtrol  Operation  2S0/l/6O/t0  cycles  AC 
speech  ampliner,  tubes.  LIKE 
N».\\  condition. 

riilCE,  EACH  . MIS.OO 

TIHJ  TRANSMITTERS,  >HK.  15  wait,  out¬ 
put  AM,  110  to  150  mi  ,  115  230  V  AC,  60 
cvclo*.  with  tuboa.  cabl..,  B,\CEI.I.ENT 
con<litlon. 

I’RIC'E.  EACH  . ,.16,10,00 

BC-797-A  TRANSMITTERS,  ItO-Ue  me.  50 
watta  output  phonr,  AM.  for  IIO  V.  60  Pvclo 
oneratlon. 

1‘RICE.  EACH  . IWOO.OO 

SI'R-.12*  VHP  AIRBORNE  TRANSMITTER 
liKI'KIAERS,  With  TubPa,  l.IKK  NEW  con- 
ditton. 

PRICE.  R.ACH,  leas  SA'cesanries . $75.00 

MDI>EL  GP-7  AIR4'IL%FT  TR.lNSMITTING 
KtlPTa,  40  watts  output  Al.  A2.  and  AS. 
Range  860  to  90S0  Kes  covered  by  8  plug-in 
tuning  coll  units  Eqpt.  Includes:  External 
lAnading  (Ant.)  Coil.  Operator’s  Control 
Box.  Pilot’s  Control  Box.  Cable  Connectors 
All  NEW  material,  export  packed. 

Price.  Per  8e4 . $75.00 

KMC.A  MODEL  ROlO  I.F,  SHIP  M%IN 
RADIO  TRANSMITTER.  325  to  500  KC 
(RMJD  Condition.  Less  MO. 

PRICE.  EACH  .  $550.00 

TDK-*  TRANSMITTER.  230  V  DC  Opera¬ 
tion.  EXCFJLLKNT  condition.  With  mg.  set. 

PRICE.  EACH  . $675.00 

KMCA.  $021  RADIO  TELEPHONE  SHIP 
K%DIO.  25  watts  phone.  8  channel  trans¬ 
mitter  and  receiver,  32  and  110  V.  D<'  Oper¬ 
ation.  LIKE  NEW  condition. 

PRICE,  EACH  . $275.00 

RMCA.  $00S  EMERGENCY  TRANSMIT¬ 
TER.  600  KC,  50  watts  output  with  12/115 
V.  ivr*  motor  generator  set.  and  battery 
charging  unit.  EXCELLENT  condition 
('omidete  with  tubes. 

PRICE,  E.A<’H  . $275.00 

M.\CKAY  TRANSMITTER  #136-A.  Freq. 
5.5  to  22  me.:  40  watts.  115  1^  with  Motor 
ticnerator. 

PRICE.  EACH  . $100.00 

SI  PRKMB  SIIIP-TO-SHOKK  TRANSMIT- 
TER-RECEIVKR.  110  watt  output,  10  chan¬ 
nel.  2-3  mcs..  crystal  controlled,  for  lio  V. 
AC.  50  cycles.  Condition  LIKE  NEW.  Com¬ 
plete  with  tubes  and  microphone. 

PRICE  . $500.00 


NEW  GE  1  KW,  3  KW,  and 
10  KW-RF  AMPLIFIERS!! 

6.E.  Troasfnittinfl  EqyipiNsnt  of  rsesnt 
dssi«ii,  NOT  WAR  SURPLUS,  oil  NEW 
ond  export  eossd— ot  tremendous  re* 
ducHon  from  oriqinol  prke!  Avoiloble, 
in  qtNintity:  Type  BE-1-A,  1  KW  Power 
Amplifier  ond  Power  Supply;  BF-2-A, 
3  KW  Power  Amplifier  with  seporotc 
motchinf  Rectifier-Power  Supply;  BF-3-A. 
10  KW  Power  Amplifier  with  seporote 
mof<hin$  Rectifier-Power  Supply.  This 
equipmenf  is  designed  for  BB-10B  MC 
FM  broodcostifip  opplicotion,  booutifully 
enqinoorod  ond  constructed.  (250  Wott 
FM  Excifor  or  Driver  NOT  AVAILABLE). 
Conversion  to  lower  frequencies  (2  to 
24  me,  or  other  frequencies)  con  be  oc- 
complished  at  very  low  cost.  Our  foctory 
will  bo  qlod  to  quote  on  conversion  to 
specified  frequencies-  All  units  de- 
siqned  for  20B/230  volts,  50/60  cycles 
operotion;  3  KW  ond  10  KW  units  re- 
:  quire  3‘phose.  All  incorporate  internol 
blower  systems  for  forced  oir-coollnq, 
ond  use  latest  G.E.  hi-efficiency  tubes. 
Quontities  sufficient  to  interest  manu¬ 
facturers — to  convert  tor  other  opplico- 
tions.  Ideol  for  FM  Broodcosters,  com¬ 
munication  componies.  Schools,  Lobs! 
Avoiloble  os  seporote  units,  or  cerplete. 
Write  for  more  complete  specificotions 
and  prices. 


TRANS-RECEIVERS 

T4  S  (  OLLINA  SHIP  TRANSMl'TTER-KE- 
C'KIS  ERH.  Each  with  cables,  remote  control 
box  and  loading  coil,  radio-telephone  and 
radio-telegraph  at  20  and  40  Watta  1  5  to 
12.0  nil-.  Following  power  supplies  avail¬ 
able:  12  V.  DC.  24  V.  DC.  230  V  DC:.  110 
V.  AC. 

Complete  with  all  accessories  EXCELLENT, 
like  NEW  condition.  WRITE  YDR  PRH'F:. 
M'R.624  %T1F  (106-1.56  me)  TR.%N8MIT- 
T1NG-RE('EU'1NG  WfPT.  Same  as  .'CR- 
512.  but  with  110  V.  AC  Power  Supply,  all 
contained  In  Chests  CH-t72-A  and  OH-173- 
A.  with  Antenna  Masts  MA-7-A  for  each 
set.  4-channels,  crystal  control  both  X'mttr 
and  receiver.  8  watts  output  Amp.  modu- 
l.ited.  NEW  material  WRITE  FOR  PRICE. 
SCR-2$4  EOriPMFNT,  consisting  of  BC-854 
Transmitter-Receiver.  PE-103  Generator 
Ps»wer  Supply.  ON-45  Hand  Generator  with 
cranks  and  legs,  and  PE-104  Recelver-Vl- 
brttor  Power  Supply,  plus  other  minor  ac¬ 
cessories.  All  equipment  In  EXCELI,ENT 
Condition,  with  complete  tubes,  WRITF; 
FOR  PRICE. 

SC'R-511  POGO  STICK  W.4LKIE-T ALKIE. 
This  Is  a  low-powered  portable  AM  Radio 
Telephone  Transmitter- Receiver,  covering 
a  frequency  range  of  from  3  to  8  me.  Pre- 
Tuned  Plug-ln  Tuning  Units  (BC-748)  which 
contain  appropriate  Transmitter  and  Re¬ 
ceiver.  Crystals  and  matching  colls  are 
employed  to  provide  quick  changeover  to 
any  frequency  in  the  3  to  8  me.  band.  The 
Transmitter-Receiver  (BC-745)  is  mounted 
on  a  SO"  metal  stake,  which  can  be  driven 
into  the  ground  to  support  the  unit.  A 
telescopic  antenna  is  provided  at  the  top, 
alorg  with  a  convenient  ’’press  to  transmit" 
switch.  Each  set  consists  of:  BC-746  Trans¬ 
mitter-Receiver,  complete  with  Tubes:  IS 
Ptug-ln  Tuning  Units  BC-748,  with  crystals 
and  colls  to  provide  coverage  over  the  1  to  8 
me.  range:  PE-157  Vibrator  Power  Supply, 
which  Incorporates  the  dynamic  Loud¬ 
speaker  (for  reception).  Vibrator.  Dry  Disc 
Rectlfler,  and  space  for  a  2  volt  non-splllable 
acid  type  storage  battery  (not  supplied). 
Equipment  is  NEW  and  UNUSED.  A  T-17 
Microphone  and  8-VoU  Storage  Battery 
(Plastic  cas^  type  readily  available)  are  all 
that  are  required  for  each  set  to  put  Into 

operation.  PRICE  E-ACH . $125.66 

S<'R-.569/510/606/616  EQUIPMENT.  Con- 
eisting  of  BC-8$9  or  BC-820  (for  609/610) 
tranamltter-recelvera.  and  PE-117  or  PE120 
Power  Supplies.  Freq.  of  509/510  is  20.0  to 
2719  me;  809/810  Is  27.0  to  S8.9  me.  Trans¬ 
mitter-Receivers  are  FM.  two-channel,  crys¬ 
tal  controlled.  Excellent  Condition  units, 
all  tested.  Write  for  Qnontlty  Piiceo. 


RADAR 

MUK-5l5-.%.  Complete  In  Trailer  Trucks. 

with  or  without  25KVA  Gas-Engine  Genera¬ 
tor  Unit  and  Motor  Cab. 

Hundreds  of  radar  components,  plumbing, 
magnets,  tubes,  transformers,  etc. 

.\HB-5  AIRCRAFT'  R.%D.4R.  consists  of  Ant. 
switching  Unit,  Rectitter  Power  Unit,  Power 
Control  Unit.  Radar  Receiver,  Radar  Trans¬ 
mitter.  and  Indicator.  With  all  plug  con¬ 
nectors  and  tubes,  and  Operating  Man^l. 
New  material,  export  packed.  %%'RITE  FOR 
PRICED. 

AUDIO  SOUND 

HF;.AfTI  MASTER  AMPLIFIERS.  250  Watt 
Portable  Sound  System.  Operates  from  110 
volt,  1-phase.  80  cycles  AC.  Tripod. 
Bracket.  Complete  Tubes  and  Cables  In¬ 
cluded.  All  Equipment  in  NEW  and  KX- 
(TELLBNT  condition. 

PRICE,  EACH  . $465.06 

WESTERN  ELECTRIC  MODEL  HLAS.  500 
Watt  SOUND  AMPLIFIER  SYSTEM,  con¬ 
stating  of  40  Watt  Pre-Amplifier.  500  W’att 
Power  Amplifier  with  built-in  Power  Supply, 
Expander-Compressor  Circuit.  12-Speaker 
Hern  Hacks,  and  Motor  Generator  which 
operates  from  a  48  Volt  DC  source  to  supply 
1.5  KVA,  116  Volts.  80  Cycles.  S-pbase  AC. 
Included  are  alt  Tubes  and  Cables.  Most  of 
this  Equipment  Is  NEW  to  iJke-New  Con¬ 
dition. 

PER  SFTT  WITH  MG . $»$6.60 

PRICK,  LESS  MG . $695.(10 

HLAS  6-VNIT  SPEAKER  HORN  RACKS. 

Each  speaker  Unit  will  handle  50-80  W'atts 
of  Audio  Sound  Power.  Extremely  large 
.Alnico-Slugs  (approximately  8  pounds)  used 
in  speaker.  Two  of  these  Speakers  make  up 
a  12-Speaker  Rack  for  above  600  Watt  HLAS 
svstem  NEW’.  UNUSEl>  Condition. 

PRICE  PER  6  UNIT  HORN . $135.00 

W.K.  SPEAKER  UNITS.  D-17S246.  (25-30 
W>  Dynamic  PM,  cone  type,  Beachmaster 
r*‘Dlacement. 

PRICE.  E.%CH  . $11.95 

W.  E,  SPE.AKER  UNITS.  D-173232A  <50  to 
8*)  W’)  Dynamic  PM.  Cone  Type.  Western 
Elec.  500  W'.  HLAS  replacement. 

pRirr.,  EACH  . ^  I*?*' 

RCA  It  V.  IK-  PfBl.IC  ADDRESS  SASTEM. 
35  watt,  peak  power  eutput,  SPEAKER  not 
included.  NEW'  eouipment. 

PRICE.  E.%CH,  r«»mplefe  with  Nound-pow- 

ered  mike .  ,  v . Ri'IiS 

PRICK,  r.ACH,  microphone.  $44.75 
PRICE.  EACH.  MiMllfletl  for  110  \.  AC.  Ie»«» 
mike  . .  . W9.50 


TEST  EQPT. 


Immediatt  Dalirtry  from  Stock 

Cable:  Telcmarin*,  N.  Y.  aii 
Tel.  LOngocra  4-4490-1  1 1 


KC-ttI,  I-ttt-A  siKiliU  Genent-r.  IM-IM 
M4'.  with  crystal  calibrator  for  115  V.  80 
rv.  lep  AC. 

TC-56.  TU-S7.  BC-12S6-A.  and  76E  Sig.  Gen- 
eratorw.  TS-US.  I-14S.  TA-14S/CPM~1  Syn- 
chroocope.  Others. 

All  PricM  F.O.B.  N.Y.C. 


TELEMABDiE  COHHinilCATIONS  CO. 


RECEIVERS 

RBM.  KBS,  HC-IOAM  VHK.  S«  R-tO«  Direr- 
lliin  Finilera  with  other. 

CRV-49IS6.  10*  to  1.500  KC,  part  of  DP-13 
Radio  Knuipt. 

RT-S  ARN-I  Kadin  Rerelrera.  New,  Model 
y.B-3.  Alrerafl  Homln*  Adapter.,  with  pluK. 
and  a'''  e«K)rlen.  New  Ktipt. 

MISCELLANEOUS 

GENEIL%I>  ELECTRIC  VOLTAGE  REGU¬ 
LATOR  (POWER  SUPPLY).  Model  30VD. 
14B-3.  delivers  up  to  750  volts  at  100  SfA. 
with  voltage  divider  network  to  provide 
lower  voltages  all  regulated.  Incorporates 
switch  for  "regulating",  "non-regulating’’, 
and  "stand-by".  Uses  following  tubes  (not 
supplied):  1—807.  I — 8SJ7,  2— 8H8.  1— VR- 
106.  1— VR-150.  1— 8A07.  and  1— 5R40y. 

Chassis  dimensions  11"  x  18"  x  3"  with 
chassis  cover  9"  high.  Ideal  for  laboratories. 
Frequency  Shift  Equipment,  Stable  Oscil¬ 
lator  construction,  etc.  All  NEW  Units. 

PRK"E.  E.ACH  . $21.50 

MP-22A  M.%ST  BASE.  W/Insulator.  spring 
loaded  for  swiveling  and  quick  return. 
NEW’  Units 

I'RICE.  EACH  . $3.95 

RADIOSONDE  AN/AMQ-L  Meteorological 
Balloon  transmitter  with  self-contained  In¬ 
struments.  New  Itnits.  with  slide-rule  tem¬ 
perature  evaluators  and  spare  (sealed)  hu¬ 
midity  elcmenta  Largs  quantity  available. 
Receiving  and  Recording  supplementary 
1‘qpt.  also  available.  Type  AN/FMQ-1. 
WRITE  FOR  PRICE. 

••SNOOPERSC  OPE"  TUBES.  British  Infra- 
Red  Image  Converter  Tubes,  with  matching 
Hausch  A  Idomb  front-end  Lens. 

TUBE  ..  $5.00  ea.  LENS _ $16.06. 

T-6-.APQ-2  Radio  Transmitters.  Noise  mod¬ 
ulated  Jamming  Transmitter,  using  Elec¬ 
tion  Multiplier  Photocell.  For  Jamming 
certain  types  radar  eqpt.  New  unused  trans¬ 
mitters  only,  with  Electron-Multiplier  tube. 

)  T./ess  Other  tubes,  EACH  . $32.50 

I  Hn-2S  GTA-2  A  SB-14  GY  Switchboards  A 
Power  Sapply,  for  operation  from  llOV.  80 
Cycles  AC  (with  storage  batteries).  Each 
In  individual  metal  cabinet.  NEW’. 

Price.  Each  Set .  $306.66 

All  Material  OHared  Subject  to  Prior  Sale 

me  en  54o  w.  27rii  st. 

Ina  l*U.  N.  Y.  1,  N.  Y. 
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SEARCHLIGHT  SECTION 


METERS 


PE  218  Leland  Electric 

Output:  115  VAC;  Single  Phase; 
PF  90;  380/500  cycle  1500  VA. 
Input:  25-28  VDC;  92  amps; 
8000  RPM;  Exc.  Volts  27.5. 

BRAND  NEW _ $39.95  ea. 

16486  Leland  Electric 

Output:  115  VAC;  400  Cycle;  3- 
Phase;  175  VA;  80  PF.  Input: 
27.5  DC  12.5  amp;  Cont.  Duty 
$90.00  ea. 


S  RPM  GEAR  HEAD  MOTOR 

M'K  KAB.,  Type  7519.  116 
V*oltM  AI>,  DC.  Fractitinal 
HP.  Overall  dimension: 

.  $ViM  Ml. 

I^>tH  of  10 . $11.95  ea. 


.A.MMI'rrKK:  2"  lOO-O-lOO.  complete 

wjih  external  shunt . $5.95  ea. 

AC  Volt,  WestinKhcuse.  Type  .NA-35 — S- 
ln<  h  round.  K.S  -lo  3IA . $6.95  ea. 

MICROPOSITIONER 

Barber  f'olman  .VYLZ  8I33>I  INtiarIzed  D.C. 
Relay:  l><iuhle  Coil  Differential  aensitive, 
Alnico  P.M.  Polarized  held.  24V  contacts; 
.5  amps.  28  V.  I'serl  fi>r  remote  positioning. 
s>nchronisinic.  control,  etc . .  .$12.50  ea. 

VEEDER  ROOT  COUNTER 

MODEL  S-1 

S-ngure  (0-89.999)  non-reset 
type.  Adds  ten  for  ea<‘h  coin- 
plete  revolution  of  shaft  in  one 
direction.  Substracts  ten  for 
^  each  revolution  in  opposite  di¬ 
rection.  Hlack  figures  on  metal 
bickftround.  Size:  hi"  high  x  wide  x 
I-S.'IS"  long.  Dovetail  mounting  —  l.«ever 

arm  removable . . $1.95  ea. 

10  for . $l?..5« 

6  RPM  GEAR  BOX  MOTOR 

110  Volt,  60  eye..  Single 
Phase;  Ratio— 544:1;  Mfg.  by  \ 

Merkle-Korft  Gear  Co.,  Over-. 2-  jf 
all  dimensions  approx.  SH*  x 

SH** . $9.95  ea. 

Lots  of  10 . . $9  95  ea. 

WESTINGHOUSE  HYDRAULIC 
TRANSMISSION 


workmanship  .  .  .  made  to  exacting  specill- 
f'atiuns  for  use  on  2-ton  40  min  anti-aircraft 
guns.  Overall  dimensions:  12"  long  x  SS" 
wide  X  6^"  high.  Shipping  weight:  20  lbs. 
Government  cost  more  than  $300.  BRAVD 
NEW . $29.95  ea. 

I - POWER  TRANSFORMER - 1 

Prlmsnr  125  toUm  tapp*^  st  105  and  115  Tolts.  50 
to  425  cycles.  Secimdarie-* :  5.1  t.  at  3.0  amps 
325-0-325  f.  at  0.175  amp..  5.4  v.  at  8  amp.. 
8.4  T.  at  lO.S  amp..  2.5  v  at  3.0  amp..  4500  t. 

St  .005  amp..  2.5  t.  and  45iNi  volt  wlndinss  in 
milated  for  8000  vfdts.  All  other  ulndings  in 
sulated  for  1500  Post  gt»Ternm**Tit  mor** 

than  142.00 — a  real  harzain 


ALL  EQUIPMENT  FULLY  GUARANTEEU 

Please  enlose  full  amount  with  order 
All  prices  net  FOB  Pasodena,  Calif. 
Prices  subject  to  change  without  notice 


INVERTERS 


10S63  LELAND  ELECTRIC 

Gutput:  115  VAC:  400  cycle;  S-phase; 
115  VA;  75  PF.  Inpat:  28.6  VDC:  12 
amp . $80.00  ea. 


G.  E.  ALTERNATOR 

208  Volts,  400  Cycio,  3  Photo  Mod. 
2CM97B1 

5S.S  Amps.,  PF  .75,  Speed  8000  KW  IS. 
Cent  Duty,  Limits  Quontity ..  $320.00 

SERVO  MOTOR  10047-2<A:  2  Phase; 
400  Cycle;  with  40*1  Reduction  Geor 
$10.00  eo. 

PIONEER  TORQUE  UNITS 

TIPE  1260l-3-.\:  Contain  CK5  Motor  cou¬ 
pled  to  output  shaft  through  125:1  gear  re¬ 
duction  train.  <  >utput  shaft  coupled  to  auto- 
syn  follow-up  4AY43>.  Ratio  of  output 
shaft  to  follow-up  Autosyn  is  15:1  870.00  ea. 
TYPE  l2606-l-.\:  Same  as  12604-3-A  ex¬ 
cept  it  has  a  30:1  ratio  between  output  shaft 

and  follow-up  Autosyn . $70.00  ea. 

TYPE  12my’-]-.A:  Same  as  12606-1-A  ex- 
c^'pt  it  has  base  mounting  type  cover  for 
motor  and  aear  train . $70.00  ea. 

BLOWER  ASSEMBLY 

115  Volt.  400  Cycle.  Westinghouse  Type 
FL  17CFM.  complete  with  capacitor. 
New . $12.50  ea. 

■-W  >  ALNICO  FIELD  MOTORS 

t  (Approx.  .Izp  nvrrall  .  . 

3\-  X  1  *4  -  dinmptpr) 
l>p|po-Tjpp  5069:30:  J7.5 

•  volta;  IM':  l4r,KrM«ie.9SPa. 

PIONEER  AUTOSYNS 

AY-1 . 26  Volt— 400  Cycle . $6.95 

AY-.5 . 26  Volt— 400  Cycle .  $7.95 

Ay27D  .  .$25.50 

AYC— 26  Volt — 400  eye . .$1.95  ea. 

AY30D — 26  Volt— 400  eye . $25.00  ea. 

.^V141> . $14.00 

AY;,  4  . .  $20.00 

AY2(i— 26  Volt— 400  cve .  $12..50ea. 

400  CYCLE  MOTORS 

.\IKI<>E.\R(TI:  115V;  40  CPS;  Single 

phase;  6500  RPM.  1.4  amp;  Torque  4.6  in. 

oz.:  HP  .03 . $10.00  ea. 

R.\STERN  AIR  DEVICES  TYPE  JM6B: 
200  VA(';  1  amp;  3  phase.  400  cvcles. 

6000  RPM . $12.50  ea. 

EASTERN  AIR  DEnCES,  TYPE  J3IB: 
115  V.  400-120U  (7ycle,  Single  Phase. 

$12.50  ea. 

PIONEER.  CK-2.  400  cycle  2-phase 

$20.00  ea. 

.\IRKSE.%RCH:  AC  Induction.  200  V;  3 
Phase.  400  Cycle.  2  H  P.;  11.006  RPM:  8 

amps . $79.50  ea. 

.AIKESEARni:  AC  Induction.  200  V;  3 
Phase.  400  Cycle.  .12  H  P..  6500  RPM:  15 
amps . r-i5.00 

SYNCHROS 

IF  Spe<  lal  Repeater  tll5V-400  Cycle) 

$15.00  ea. 

23ll‘'3  (lenemtor  (115V-400  eye) .  .  $10.00ea. 
51’T  C'imfnd  Transformer;  90-50  Volt:  60 

Cyc . $50.00  ea. 

5P  Motor  f  115/90  volt— 60  cyc.) .  .  $60.00  ea. 
5<ji  Generator  (115,  90  volt — 60  cyc.) 

$50.00  ea. 

5Sl>4t  IHfTerential  <»enerator  <90/90  volts 

—400  <  >«•. ) . $30.00  ea. 

5INi  Differential  tienerator  (90/90  volts  60 

cycle)  . $50.00  ea. 

TR.LNSMITTER,  BENDIX  r-78248;  U5 

Volt  60<  \cle.  . $25.00  ea. 

REPEATER.  BENDIX  €'.78410:  115  Volt. 
60  Cycle .  .  $37.50  ea. 


12n6.2-A  PIONEER 


MG  153  HOLTZER-CABOT 

Input:  24  V,  Di*.  52  amps;  Output:  115 
volts — 400  cycles.  3-phase.  750  VA,  and  26 
V'olt — 400  cycle.  250  VA.  Voltage  and  fre¬ 
quency  regulated . $95.00  ea. 

94.32270-A  LELAND  ELECTRIC 

OUTPTT:  115  Volts.  190  V.A..  Single 
Phase.  400  cyc.;  .90  snd  26  Volts,  60 
V.A.,  400  cyc..  .40  PF.  INPVT:  27.5  Volts 
D(*.  18  amps;  Cont.  Duty.  Voltage  and 
frequency  legulaied . $05.00 


POWER  RHEOSTATS 

.  Standard  Hrands:  5  Ohms; 

VA  100  Watt.  4.48  amps  100 

TV  ohms;  106  Watt;  1.0  amp. 

Mm  Boxed,  Brand  New  with 

Knob  $2.50  each  — or  — 
0  J  $25.00  per  Das. 


420  CYCLE  GENERATOR 

General  Electric  r5AB324.\7;  115  Volts, 
single  phase.  7.5  KVA.  3480  rpm.  equip¬ 
ped  with  triple  V-belt  pulley.  Cycle  and 
voltage  may  be  varied  by  varying  speed 
New  price . $525.00 


SMALL  DC  MOTORS 

(Approx,  size.  . .  .4"  long  x  1^"  dla.) 
tienenU  Eleetric-Type  5AB10AJ37;  27  volts. 
DC.  .5  amps.  8  oz  ini'hes  torque;  250  RPM; 
shunt  wouni);  4  leatls:  reversible.  $12.50  ea. 
€i.  E.  Type  5BA10FJ215.  24  volts  IX\  .77 
amp.  30  lbs.  in.  torque.  4  RPM.  $15.U0ea. 
tiener^  Ele<‘tric-Type  5BA10AJ52C;  27 

volts.  l>(’;  .5  amps.  8  oz.  inches  torque: 
145  RPM.  shut  wound.  4  leads;  reversible 
$12.50  ea. 

SENSITIVE  ALTIMETERS 

Pioneer  Sensitive  altimeters. 

hrated  in  100‘s  of  feet.  Baro- 
metric  setting  adjustment.  No 
hook-up  re«iuired.  .  $12.95  ea. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER 

Tvpe  I2076-I-.4,  complete  with  tubes 


G.E.  MOTOR  GENERATOR 

MiMlel  5LY77.\B1.  Input:  115  volts  DC.;  m 
H.P.  motor;  1.3  amp;  3600  RPM;  shunt  con¬ 
tact  regulated.  Output;  115  Volts  A.C.  60 
cycles.  KVA  .06.  shunt  self  excited. 


SYNCHRONOUS 

SELSYNS 

no  volt.  60  cycle, 
brass  cased,  approx. 
4"  dia.  X  6"  long. 
Mfg-  by  Delhi  and 
Hendix 

(limntitles  .Lvallable 

REPEATERS  . 

TRANS.MITTEKS  .  .  . 


SINE-COSINE  GENERATORS 

(Resolvers) 

Diehl  Type  FJE-4S-9  (Single  Phase  Rotor). 
Two  stator  windings  90*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine 
of  the  angular  rotor  displacement  Input 

voltage  115  volts.  400  cycle . $25.00  ea. 

IMehl  Type  ITE-43-1  same  as  FJE-43-9 
except  it  supplies  maximum  stator  voltage 
of  220  volts  with  115  volts  applied  to 
rotor  . $25.00  esk. 


JM 
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SEARCHLIGHT  SECTION 


METERS-INSTRUMENTS 


Brand  New 


Guaranteed 


AMI'.  <:em:iiai.  ixeituu'  no  4I.  3i 


•2')0  WMton  as”  round,  ,V)  M.V.  mrt. 


D.C.  MICROAMMETERS 


round'  . w  S.M 

5  CEN'ERAL  KLIXTRIC  l»0-44.  Stt'  round  (a  7.40 

5  tIKNEKAL  EUX’TRIC  l)0-44.  3H'  roimd. 

with  f-xtemal  <-uuplp . M  8.40 

6  <;>:NER.\L  KLE4'TK1C  I)W-44.  24'  round. 

Mark  sralr.  Hi'  Htock  9  .'^F.3ft2 . ^  4.40 

8  SIMFSON,  24'  round.  Signal  ('orps  Diia 

IS  K9  . m  4.40 

8  WKSTO.N  42.S.  S'  square . ^  10.40 

10  amp.  WESTON  42'>.  34*  r<'und . 10.40 

20  AMP  WI-XrrON  54»7.  24' round . ^  6.40 

A.C.  AMMETERS 

l  SIMPSON  M.  .^4'  round .  #  $810 

100  HK'KOK  ."iTM.  34'  round . #  4.94 

5  SIMPSON  55.  34'  roun.l . &  8.10 

iO  AMPS.  HITRLINOTON  142.  4'  square  sur 

fare  iitounUNl  ra>4e . (■  4.95 

il5  SIMPSON  55.  34'  round . kf  8.10 

75  SIMPSON  55.  34'  round.  5  .Uup  mU..  ti»e 

with  75:5  C.  T . (#  8.10 

lOO  SIMPSON  "iS,  34'  round,  5  .Vmp  nnt..  use 

alth  HK»:5  I’.  T . (ft  8.10 

120  WESTINtJIlorSE  NA  35.  34'  round.  3 

Amp  mvT  .  UM*  with  2oO:5  C.  T . Of  6.00 

1.50  WKSTINOIHM  SK  .NA-35.  34*  round.  5 

.Amp  mvi..  iiM.  with  1.50:5  0.  T . (a  6.00 

150  SIMPSON  55.  34'  r«»iiid.  5  Amp  nut.,  uw 

wiihl5«;5rT . m  8.10 

200  SIMPSON  55.  34'  round.  5  Amp  m\t.,  u.ie 

with  200:5  r.T . (o'  8.10 

Ct'IKENT  TILWSFOU.MEHS.  iK.nui  type,  for 
use  with  ahuvr  meters  Ratio  75:5,  100:5. 

120:3.  150:5  or  500  .5 . 7.40 

D.C.  AMMETERS 

O-l  WVstlnghouse  NX  .^5.  34'  round.  AWS 

type  9  MU34WtM»llH'AA . (ft  $6.00 

0-1  tieneral  Klectrir  IM)  41.  34"  round.. 5.40 

0-3  Simpson  25,  34'  round . 8.70 

0-10  .Simp*uui  27.  S'  square . w  8.70 

0-15  Simpson  25.  34'  riwind . W  8.70 

30*0-30  tJeneral  Electric  1»VV  .51.  24'  round 

metal  case  . (d  4.50 

0-50  Siiiipvm  2.5.  34'  round . ^  8.70 

0-.50  lieiieral  Electric  li\V-01.  24*  round, 

iHriiietii'ally  s4*ale<l.  50  M,  V..  complete 
with  external  s],unt.  MKiWOfuilM  AA 

.S.  V  Stock  S  ;:F1050  41 . (a  6.50 

■.0-fl-.5O  Simpson  25.  34' round .  to'  8.70 

u-100  SimpM.n  25.  34'  round.  50  MV.  com¬ 
plete  with  external  shunt . k*  10.40 

0-100  tJeneral  Electric,  34"  round,  50  MV. 


with  external  shunt  AW’8  type  MR 

24\V200IX\4A  . •  7.40 

0-300  General  Electric  DW*-51.  24  round. 

with  external  shunt . (ft  7.40 

0-500  General  Electric  1)W’-51,  24*  round. 

.50  luvt.  morenient.  leaa  shunt.  AWS 
type  9  MR24W.500IX:AA . (ft  9.40 

D.C.  VOLTMETERS 

0-15  SIMPSON  27.  r  square . 9  88.64 

0-30  WXSTON  301.  34'  round.  62  ohim. 

per  roll  . 9  9.60 

0-50  WESTlNGIIOrSE  NX-35.  34'  round. 

200  ohnui  per  volt . t#  8.96 

0-50  GENERAL  ELECTRIC.  3"  square.  200 

ohms  per  volt . 9  8.96 

0-50  SIMPSON  27.  3*  square . 9  8.84 

‘)-1.5n  nOYT  i;-L.  34' round,  metal  case  «  4.40 

0-300  SV.N  2AV346.  24'  round.  1000  ohms 

per  TOlt  . 1^  6.00  i 

0-500  SIMPSON  25,  34'  round.  2000  ohnts  i 

per  volt  . ¥t  8.84 

0-500  W'ESTON  506.  24*  round.  1  MA.  with 
external  type  8  rejilstor  box  AWS  type 

MU2.5W.5onDC\'5’  . 9  9.40 

0-50/500  W'ESTON  500.  24*  round,  black  scale 

10(H)  ohms  per  volt . 9  8.00 

0-600  TRIPLinr  222  T.  r  square,  with  ex¬ 
ternal  OiUltipUer  . 9  8.94 

D  C.  KILOVOLTMETERS 

All  meters  listed  below  are  I  MA  movement,  and  art 
•uttlied  complete  with  appropriate  external  praciiion, 
wira  wound,  hermetically  sealed  ferrule  type  tubular 
multiplier  and  mountinp  clips. 

0-1  WESTON  .301.  34'  round,  with  Werton 

multiplier . 9  $18.00 

5-1  WESTON  301,  34'  round,  with  Sprague 

multiplier . (t  11.00 

0-1.5  WE.stoN  301.  34'  round,  with  Weston 

multiplier . 9  19.40 

J-1.5  WESTON  301,  34  round,  with  Sprague 

nmltlpller . 9  12.00 

0-2.5  WESTON  301.  34'  round,  with  Weston 

multiplier . 9  24.00 

0-2.5  WESTON  .301.  34'  round,  with  Sprague 

mpltlplier  . 9  14-00 

0-8.5  W  ESTON  301.  34'  round,  with  Weston 

multiplier . (rf  28.00 

0-4  WESTON.  301.  34'  round,  with  Weston 

multiplier  . . to  29.50 

0-4  W  ESTON  301,  34'  round,  with  Sprague 


0-50  SIMPSON  25.  34'  round . #  $11.84 

0-100  SIMPSON  25.  34'  nmnd.  2000  ohms  9  11.24 

0-100  W  ESTON  643.  44' round.  1000  ohms  9  21.00 
0-500  SIMPSON,  24'  round.  15'0OO  volt 

Hi-ale  . 9  4.40 

0-500  WESTINtiHOl  SE  RX  35.  S'  square. 

scale.  0-25  Watt.-* . 9  6.00 

D.C.  MILLIAMMETERS 

0-1  SUIPSON  25.  34'  round . »  $6.00 

0-3  ORl’KN  GW-.587  .  24'  round,  special 

volt  M. A.  scale  . to  3.40 

0-5  SIMPSON,  2*  square . 9  3.40 

•  15  SIMPSt)N  2rt.  round.  AWS  t>T»e 

MR3.5W0151H'MA  . 9  6.00 

0-15  GENERAL  ELECTRIC  1)0-58.4'X4V 


GEM-:RAL  ELFXTKIC  IH)  5«.  4'X4’ 


0-1.50  GENER.U.  KLEt'TUIC  1)0  41.  34' 

round  . 9  4.40 

0-1.50  TRIPLFTTT.  r  square,  black  scale  9  3.95 

0-1.50  G HUE N  .508.  24^  round . 9  3.95 

0-2(10  SIMPSON  25.  ^  square . 9  4.95 

0-2(>0  MARION,  34'  round,  knife  edge 

pointer  . 9  4.00 

0-2(H)  SIMPSON  20.  34'  round.  AWS  type 

MR.3.5W'20(iIH  MA  . to  4.95 

0  2.'*0  SIMP.SON  25.  34'  round . to  8.70 

0  3(K»  SI.MPSON  2.5.  34'  tound . to*  8.70 

0-3(K)  SIM!*SON  27.  .3'  Mjuare . to  8.70 

:m  0  30(.  tJKNKRAL  ELEtTUir.  34'  round  (•'  4.94 

0  .5fMt  SIMPSON  25.  34'  round . 9  8.70 

0-500  VVESTINtiHOUSE  NX-3:t.  24'  round 

9  3.94 

0-500  (iKNEUAL  ELEtTUIC  I)W-5l.  24' 

round  . 9  4.40 

n-5(>0  liWT'R  312.  3'  square . to  4.00 

0  HOO  DUl'K  312.  34'  round.  S.  V.  Stock 

3  ;}F980  . 9  4.40 

0-l(H)0  \VE.STKRN  KLEtTUIC.  34'  round. 

concentric  movement  . to  4.00 

R.F.  AMMETERS 

1.5  GENERAL  ELEt'TRIC  MW  .52.  24'  round, 

nietal  ca>e.  hlat'k  -ncale . m  $3.50 

2  WESTINGIIOI  SE.  UT-;i5.  3'  square . to  6.95 

2  WESTON  425,  34'  round. . . («  8.40 

2.5  McCLINTtM  K  MI);'.001.  34'  round.  S.  <’ 

stfvk  9  3F:UI . to  6.50 

2.5  W  ESTON  425.  34*  round . to  8.40 

3  WESTlNGillOl  SE  NT  35.  34'  round,  AWS 


MH3.5W0O3RFAA 


MARITIME  SWITCHBOARD 

INSTRUMENTS  &  ACCESSORIES 
338  Conal  Street,  N.  Y.  13,  N.  Y. 
_ worth  4-t217 _ 


We  -specialize  in  electrical  in.s-tniments  and  acres- 
siwiee.  Over  75,000  meters  in  stock.  Thi«  is  only  a 
partial  listing — we  have  too  many  items  In  smiaUt-i 
quantities — too  numerous  to  list 


We  have  a  laige  variety  of  meter  muItlpUer<,  shunts. 
«*urrent  transformers,  etc.  in  stock.  Send  for  our 
latest  circular  listing  our  romph-to  line  of  new  - 
guaranteiMl  meters  and  accessories. 


ir  Re9.  $19.00 

400  CYCLE 
BLOWERS 


OB3/VR90  . . 
OC3/VII10S  . 
0O3/VfllS0  . 

1A3 . 

lASCT  .  . 

1B22 

1B24  .  .  . 

1B27  . 

1B32/532A  . 

1N21  . 

1N22  . 

1N23  . 

1N27 

1P23/CC-1 

IT4  . 

2A3  . 

2AP1  . 

2B22  .  .  . 

2C33/RX233A 
2C40  ...... 

2C22 . 

2J21  .  . 

2J21A 
2J22 
2i27  . 

2J34 

2J3«  . 

2J80  . 

2J5S 

3A4  ... 

3B7/1291 

3B24  . 

3C23  . 

3C24/24B  .  . 

30P1  . 

304/13M  .  . 

3CP1  . 


«AC7  .  .  .  . 
•AG7  .... 
4AJS  .  .  .  . 
6AJ«  .... 
6B6G  .  .  .  . 

6C6  . 

•CSC  .  .  .  . 

6H6  . 

6K7  . 

6SA7  .  .  . 
•SC7/16S$ 
•$H7GT  .  . 
6SH7  .  .  . 

7C4/123A 
785/1201 
7E6  .... 

lOY  .... 
12A6  .  .  . 

12CB  .  .  . 
12H5  .  .  . 

12J5GT 
12SF7 
12$J7CT 
12NP4  . . 
12LP4  .  . 

14BP4  .  . 

14CP4  .  . 

14H7  .  .  . 

14J7  .  .  . 

16AP4  .  . 

15GP4B  . 
16JP4 
19AP4A  . 
19AP4B  . 
19AP4D  . 
23D4  .  .  . 
30SP  .  .  . 
4SSP  .  .  . 


350A  . 

359A  . 

371B  . 

388A  . 

394A  ... 
4$OTH  .... 
4S0TI.  .... 

464A  . 

531  . 

532A/1B32 

705A  . 

705A,  B  .  . 
706AY  ... 

thru  GY. 
707A  .  . . 

707B  . 

721A  . 

723AB/2R25 

724A  . 

724B  . 

728A  . 

726B  . 

750n.  .  .  .  . 

801A  . 

803  . 

804  . 

805  . 

•07  . 

•to  . 

•  11  . 

813  . 

814  . 

•  IS  . 

816  . 

•28  . 

830B  . 

•32  . 

•32A  . 

•36  . 

•38  . 

•38W  .  .  .  . 

•45  . 

•4SW  .  .  .  . 

•••A  . 

••9B  . 

•72A  . 

••4  . 

902P1  .  . .  . 

957  . 

958  . 


959  . 

991/Neift 
1616  .  .  .  . 
1619  ..  .  . 

1624  .  . 

1625  .  . 

1629  .  .  .  . 

16SS/6SC7 


W(-^li^Kh()U-*e  Tvim*  M..  .Style  II7I145R. 
bhmtr-Jan.  115V,  400  ly..  6700  n»m.  17 
cfm.  (^apayitur  rxcilrd  mid.  nn  frame. 
Intake  1  ti".  outflow  I '4*  x  l.iRht, 

ainraft  construction,  only  2  ll>^.  Hrand 
NKW.  limfled  quantily. 


2051  . 

8005  . 

8020  . 

9001  ..... 

9002  . 

9003  . 

9004  . 

9006  . 

CK501LX  . . . 
CK1089  .... 
CL5B/4B22  . 

CLCS8  . 

CLC6A  . 

CL6CP  . 

EL302.5/3B21 

rc-17  . 

Fe-27A  .... 

rG-9S  . 

FG-90  . 

CL-316A  .  .  . 

GL-434A  .  .  . 

GL-446A  .  .  . 

GL-60S  .... 
ML-S31  .... 

QK-S9  . 

QK-60  . 

QK.61  . 

QK-72  . 

PK-25  . 

RK-65  . 

IIK-72/CIIP-72 

IIX-2t  . 

IIX-233A/2C33 
VR-90/OB3  . 

VII-106/0C3 
VII-180/0DS 
VT-127A  ... 
WL417A  . .  . 
WL-658B  .  . . 
ZP-653  .... 


AN-J.C-48A 

AERO. 
22  WIRE! 


Rcr.  $15.75  per  1000  ft.,  save  $6.25 
per  M  and  get  IMMKDIATK  delivery 
from  Radio  Shack.  #22  glass  braided, 
non-inflammable  plnstic  insulated;  strand¬ 
ing  7x0.010.  Single  conductor.  White 
only.  Mfd.  by  Kockbestor  and  Packard. 
Minimum  order  2000  ft.  Copper  priority 
required.  AN-J-C-48A  spec,  for  wiring 
army-navy  equipment,  instruments,  etc. 
Production  quantities  available,  subject 
to  prior  sale. 
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June,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


Quick  ANSWERS  | 
to  your  business 
problems . . . 

Hundreds  of  business  prob¬ 
lems  con  be  quickly  and 
easily  solved  through  the  use  of 
the  Searchlight  Section  of  this  or 
other  McGraw-Hill  publications. 

The  Searchlight  Section  is  classi¬ 
fied  advertising;  you  can  use  it 
at  small  cost,  to  announce  all 
kinds  of  business  wants  of  inter¬ 
est  to  other  men  in  the  fields 
served  by  these  publications.  It  is 
the  accepted  meeting  place  of 
men  with  business  needs  and  the 
men  who  can  fill  those  needs. 

When  you  wont  additional  em¬ 
ployees  or  a  position,  want  to 
buy  or  sell  used  or  surplus  equip¬ 
ment,  want  products  to  monufac- 
ture,  seek  new  capital  or  have 
other  business  wants — advertise 
them  in  the  Searchlight  Section 
for  quick,  profitable  results! 

The 

SEARCHLIGHT 
SECTIONS 
OF  McGRAW-HILL 
PUBLICATIONS 

Amtricofi  Mockinist 
Avlotion  Wetk 
litsiness  Week 
liu  Tronsporofton 
Ckemicol  Engineerinp 
Chemical  Week 
Cool  Age 

CoBstructioo  Methods  4  Cqaipment 
Electrical  Constroctioa  4  Mointtiiance 
Electricol  Merchandisiog 
Elecifical  World 
Electronics 

Engineering  end  Mining  Journal 

E.  4  M.  J.  Metol  4  Mineral  Morfcets 

Engineering  News*Record 

Factory  Monogement  ond  Mointenonce 

Fleet  Owner 

Food  Engineering 

Nucleonics 

Power 

Product  Engineering 
Textile  World 
Welding  Engineering 

Chssifitd  Advertising  Division 

McGRAW-HILL  PUBLISHING  CO..  Inc. 

330  W»st  42nd  Stnnt 
New  YORK  36.  N.  Y. 


SAVE  With 
New  Surplus! 

LARGEST  VARIETIES  AT 
GREAT  SAVINGS 

•  Oil  CMORS 

LARGE  RECTANGULARS 
SMALL  RECTANGULARS 
BATHTUBS;  TUBULAR 


•  MICA  tSanIm.  CI-2-3-4 


•  ELECTROLYTIC  IP  CANS 


•  AMPHENOE-CANNON 


AN-Ue-ORE 


lORDSHOCl 


CONNECTORS 


BIRTCHERTobtCEAMPS 


W  PLUGS— SOCKETS 
BARRIER  STRIPS 


POWER  RHEOSTATS 


CUIITrUEC  TOOGU,  ROTA«Y 


POTENTIOMETERS  &. 


OTHER  w.st^ssHoPOTS 


LEVER 

SWITCHES 


•  MRCRNET  rK 

•  n 

FERRULE 

itOlolUnO  PRECISION 

•  E 

USEHOEDERS-MOUNTS 

•  11 

NSTRUMENT  KNOBS 

•  MANY  OTHER  ITEMS 

Write-Wire-Phone  Your  Specs. 

Alexander 
Mogull  Company 

so  W.  Broadway  N.  Y.  7,  N.  Y. 

WORTH  4-0865 


COLUMBIA  ELECTRONICS  LTD. 

formcriy  of 

Los  Aii9cles  &  N.  Hollywood,  Cal. 
HAS  MERGED  WITH 


ARROW  SALES.  INC. 

formerly  of  Chicago,  III. 

TO  FORM  ONE  JOINT 
COMPANY  KNOWN  AS 

Arrow  Sales  inc. 


HEADSETS 

HS.23.  H8-3S.  HS-St.  NEW 


AP8-4  Complece  iUdnr 

Mnrfc  16  Complete  lUdnr 

APTl  .\PT4 

APT2  T-M  APT-4 

APT3  MD4/AP82 


AP6-a  Comptete 
RTS4  APH13 
MD&  AP88 
MD22  UPN2 
MD3M  \pgi3 


TEST  EQUIPMENT 

Complete  Line! 

DttlCoDt  tS4-A  Ow'iUoocope 
1-77  Hlrkok  Tube  Cbrcker 
1-t08  FM  Hlgnel  Ooeretor 
KPC  Modpl  M4  Multitnfter 
t  errU  Mlcruvolter  Mod  18-4' 

1-4430  T81h/APQ4  1'8170 

1-84A  T824A  APR2  TH175  TP 

1-114  TS27/T8M  T8182  CP 

1-183  T834/AP  TS184A  AP 


T8341 
SLl  Slotted 
Line  Test  Set 
UPM-l 
(Comple4e) 


RA  52  RECTIFIER 

Transtet  rootrolled  to  produce  hl(h  voUene  DC 
from  no  V'AC  80  cycle  eource.  Up  to  11,500  VIK! 
(W  50  W.  Metereil  high  voltage  <0-15KV)  and  cur* 
rent  lO-UO  MAY.  NEW...  . 174.46 


MINE  DETECTOR 

ir  prospecting.  uUnlng.  etc.  NKW  169.46 


RECEIVERS^TRANSMITTERS 


LP  21  LOOPS:  Mod.  LM.  AM.  A.  ExceL  rood. 


WK  HA\'E  ONE  OP  THE  LARGEST  INVEN- 
TORIE.S  OF  MILITARY  ELECTRONICS  IN  THE 
('OINTRY.  CALL  OR  WRITE  TODAY  FOB 
ANYTHING  YOU  NEED 


ARROW  SALES.  INC. 

74M  VARNA  AVI. 

N.  HOLLYWOOD,  CALIF. 

SUnsat  3-7319  STonlay  7-AOOS 

(Sm  Arrow  Saks  liK.  od  Pog*  )M) 
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SEARCHLIGHT  SECTION 


ATTEXTIOIX:  PIIRCHASIAG  AGE  ATS 


If  the  type  of  tube  you  ore  looking  for  is  listed,  you  have  a  buy!!  All  brand  new,  guaranteed 
tubes  at  the  lowest  prices  in  the  industry.  We  have  them  in  stock.  Immediate  delivery. 


OAl . 

.99  K44 

.75 

3AP1 

3.49 

VT90 

.75  353A 

3.95  713A.... 

.91 

838 

1.95 

1616 

.69 

OA3  VRT5 

1  t5  3Ett  . 

1.95 

5C30  C5B 

3.75 

VT99.... 

75.00  357A 

14.95  714Ay 

5.75 

941 

.39 

1619 

.35 

OBI 

1.05  Ull 

7.50 

5FP7 

3.95 

100TH 

8.50  371 B 

.89  715A. 

5.95 

843 

.33 

1625  .. 

.45 

OB3  VR90 

1.0S  1126... 

9.95 

C5B 

3.75 

Hyi14B  . 

.  .75  388A. 

1.19  715B  .. 

.  8.50 

846 

49.95 

1626 

.45 

OC3  VR10S  1.10  IIS7 

9.95 

C6A 

3.73 

VT117.. 

.  1.75  394A 

4.73  717A 

1.19 

851 

39.50 

1619 

.30 

003  VR1I0  .83  1139  .. 

19.50 

6AK5  .. 

.93 

105B 

1.49  417A 

14.93  711 A 

1.75 

860 

6.50 

1636 

1.95 

IBIS . 

1.19  U40  .. 

99.50 

6K7G 

.45 

111. 

.75  450TH 

37.50 

1.89 

961 . 

21.50 

1642 

.59 

1B16 

1.49  1161 

39.50 

7BP5 

14.93 

Ill  G£ 

1.75  330 

16.95 

17.95 

964. 

.75 

1BS7. 

14.50  1161. 

19.95 

7C4 

.35 

11 7C 

6.95  531 

6.75 

1Bt9.. 

4.75  1V3G  . 

.75 

7E5 

.39 

149B 

3.15  533 . 

43.00  • 

2.49 

•65. 

1.25 

2051 

.95 

1B3A 

7.50  1X1 

.49 

lOY  . 

.39 

150TH 

18.95  559. 

1.13 

6.15 

966A 

1.45 

7193 

.35 

1BSB 

14.50  3B7/1191. 

.30 

11A6 

.49 

150n. 

16.95  Hy615 

.11  MOA 

1.75 

871A  GE 

3.95 

8011 

.75 

EL1C  . 

1.49  3B11 _ 

1.49 

14G . 

1.49 

137B 

9.95  700A 

17.50  801 A 

.44 

874 

.69 

•012 

1.75 

10IG. 

.59  K14.  .. 

1.49 

RK34 

.49 

lt5A 

4.95  701 A 

4.95  803 

3.15 

876. 

.59 

801 3  A 

3.95 

1L4 

.59  3Clt 

4.95 

45Sp«i<l 

.19 

t96A 

6.95  701A 

1.49  805 

3.69 

879 . 

.49 

8011 

1.95 

1R4  1194. 

.19  3a»1,  Sl 

1.95 

fG17  . 

4.50 

304TH 

7.50  703A 

<•«  807 

1.39 

931 A 

5.95 

9025A. . 

6.95 

1T4 . 

.59  3DP1 

3.95 

CRP71 

1.00 

304TL 

9.75  704A 

**  808 

1.75 

954. 

.95 

9001 

K11  1641 

.39  3D6'1199 

.35 

RK71 

1.00 

307A 

3.50  705A 

1.95  ^ 

1.50 

lCll/7193 

.30  3D13 

4.75 

CRP73 

1.00 

316A. 

.49  706Ay-Oy 

39.50 

3.25 

955 

.45 

9001 

1.25 

Kt6A  . 

.19  3FP7 

1.75 

Ria3 

1.00 

31tA 

7.93  706Ey-Gy 

19.93 

.45 

9003 

1.75 

1C34/RK34 

.49  304 

.59 

RK75 

3.95 

319A 

7.25  707A 

7.95  ‘I* 

3.40 

E1148 

.33 

9004  .. 

.49 

1C40 

9.95  4Blt 

3.95 

REL5 

45.00 

331 A 

6.95  708A 

3.75  819B  . 

14.50 

CK1005 

.65 

9005 

1.50 

1C43 

16.95  4J41  700A  17.50 

FG81A 

3.49 

3506 

3.95  710A  8011 

.75  830B.... 

1.93 

1609  .. 

3.95 

9006 

.19 

THIS  MONTH'S  SPECIAL: 

Only  200  on  sale — G.E.  type  FG81A  grid  controlled  gas  rectifiers, 
in  original  JAN  cartons — $2.95  each. 


MARITIME  INTERNATIONAL  COMPANY 

11  State  Street,  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  Phones:  DIgby  4-3192-3 


WIRE-CABLE  TCBES  PARTS 


CORDAGE 

CO-122  3  conductor  ooch  #22  AWG  nooprono 
lackot  $50'  lonqttu 

CO-127  sinqlo  #14  AWG  braidod  and  tinnod 
eoppor  broid  shiold 

MULTI-CONDUCTOR 

2  conductor  AWG  12  7  conductor  AWG  16 

7  conductor  AWG  14  It  conductor  AWG  16 

14  conductor  AWG  16  6  conductor  AWG  20 

11  conductor  chioldod  10  conductor  AWG  16 

AWG  20  22  conductor  AWG  16 

2  conductor  AWG  II 

ARMOUR 

DRIA-23  FRlA-4 

SINGLE  CONDUCTOR  AWG  10 

fthioldod  cable  with  torminal  luq  oaeb  ond 
100'  and  150'  Icnqtht 
WIRE 

AWG  16  copporwold 

AWG  29  tinnod  copper 

Reeistonce  wire  AWG  32 

AWG  22  with  nylon  core  plastic  insulation 

LINEAR  WIRE  WOUND 
POTENTIOMETERS 

10  Olua  2S  Watt  S.M  ISOOO  Ohm  2S  Wait  S1.76 

15  2S  AS  20000  2S  2.M 

20  2S  AS  6  SO  1.66 

25  25  AS  150  w,  ssritch  50  2.1S 

SO  25  AS  200 «  ewitTh  SO  2.1S 

100  25  .9S  10000  SO  2.SS 

200  25  1.2t  15  75  2.9S 

350  25  1.26  5  Mee  T  shaft  AH  “J"  L4S 

500  25  t.29  200.000  1/SSD  AH  “J”  lAO 

1000  25  1.34  200  1/tHD  AH“J‘*  L40 

SPECIALS 

10-86  Crystal  in  Holder  $2A0 
Balloon  with  Hydroqen  Generator  S2.50 
300  Feet  Aerial  Wire  S2.00 
Box  Eite  17"  x  17"  x  36"  82.25 
24-750  MMF  Tapered  Rotor  $1.95 


MICROWAVE  TEST  EQUIPMENT 

10  CM  echo  box  CABV  14ABA-1  of  OBU-3r 
frequency  ranqe  2890  MC  —  3170  MCS. 
Direct  readinq  micrometer  head.  Rinq 
prediction  scale  plus  9%  to  minus  9% 
Type  "N"  input.  Resonance  indicator 
meter.  With  accessories,  spares  and  10 
CM  directional  coupler.  Brand  New 


2C34 . 

2X2. 179  . 

SH24 

3('.24 

7<:4/1203A 


30  Special . 
39/44 
45  Special 
W  K  203A. 
316A  . 

WUS31.. 

713A . 

SOIA . 


its* 


TUBES 

51.75  CEQ-72. 
.ss  <:k-7o 
.4t  (:HP.72 
A  4.4$  l■:^48 

A4  HY-41S 
A«  HKR-72 
.$•  HK.73. . 
.M  5BP4. 
A4  5FP7 
.15  lj6(i  . 

2051 .  LIS  IBKiT. 

7193  ....  .$•  3A4  .. 

81)11 .  1.S6  SIJ4G 

9006  Ai  6K6<;T 


I  CKlOO? 
I  1626.  . 
i  1629. 


I  CSB. 


ft.S9  12A6  . 


SLIS 

4.2S 

1.1S 


.4$ 


HI  VOLTAGE  FILTER  CHOKES 

.4  HY  4.5  Amp  DC  3  ohms  1230  RMS  to 
qround  GE69G351.  New. 

.25  HY  4  Amp  A  ohm  20.000  Test.  New. 

1  HY  3.2  Amp  DC  3.5  ohm  GE69G459. 
New. 

1.7-3  HY  2  Amp  DC  34,000  VDC  GE  Y346A. 
New. 


SPECIAL 

Bodine  NSHG-12  Motor.  Constant  Speed.  27 
VDC  qoremor  controlled  3600  RPM  1/30 
HP  5  Amp.  Brand  New,  $13.95. 

10  CM  ROTATING  ANTENNA 

24"  Parabola  in  turret  360'^  span  at  12  RPM 
DC.  motor  control  and  rerersinq  switch  New 


TIME  DELAY  SWITCHES 

1  Minute  115  VAC  60  cycle  Enc.  In  Water¬ 
proof  Metal  Cose  New  $5.25 
3  Micro  Switches  Contact  at  40-41-42  Second 
Time  Delay  110  VAC  Motor  New  $4.50 
Thermo  Switch  50^  to  300°  F  115  VAC  &  6A 
230  VAC  &  5A 

Breaks  Contact  with  Increase  of  Temperature 
New  $1.35 

CONTACTORS 

DPST  115  VAC  60  cycle  1$  Amp  De-Ion  Line 
Starter  Westinqhouse  $6.95 
DPST  115  VAC  "AB"  #700  $5.95 

RELAYS 

12  VDC  DPST  AlUed  Control  Box  32 . $1J5 

24  VDC  DPDT  Allied  Control  B;6D36.  .  .$1.45 

24  VDC  3PDT  8  Amp . $1.50 

110  VAC  DPST  1  Amp  Contacts  Struthers 

Dunn  CEA  1970 . $3.65 

115  VAC  DPST  Struthers  Dunn  CXA  2997  $3.65 
220  VDC  DPDT  Struthers  Dunn  CE  2122  $4.50 
230  V  50  cycle  DPDT  G.E.  12HGAltA2  $4X10 

HYDROMATIC  PROPELLER  CONTROL 

Constant  Speed  Control  GoTomor  which  auto¬ 
matically  brinqs  about  the  adjustments  in 
propeller  blade  pitch  necessary  to  maintain 
constant  enqine  speed.  Used  on  DC-3  Air¬ 
planes.  Brand  New. 

METERS 

Portable  0-25  Amps  AC  Weston  #433  Brand 
New  $37.50 

Switch  Board  Ponel  0-100  Amps  DC  Weston 
#269  with  100  Amp  Shunt  Brand  New 
$24.95 

EQUIPMENT 

Walkie-Talkies  2.3-4.6  MC 
MN-26Y  Bendix  Compass  Receiver 
BG733  Glide  Path  Receiver 
DAB-3 — Direction  Finder 

RDF  Receiver  Equipment  200-550  EC  Hxed 
Tuned 


SWITCHES  -  BATHTUB  .  OIL  FILLED  •  MICA  CONDENSERS  -  POTENTIOMETERS.  SEND  FOR  CATALOG 


COMET  ELECTRONIC 

22  Washington  St.  Tel.  BEacon  2-7863 


SALES  CO. 

Brighton  35,  Mass. 


Betton.  Ms»4.  S4fi4  M.O.  er  ehsch. 
ShlBpinf  chartM  wnt  C.0.0.  2$*w  St- 
sesit  rvesirtd  with  sll  C.O.D.  srdort. 
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TYPE 

tSOTL. 
304TH 
904TL. 
307  A. 
339A. 
37IB.. 
3ttA. 
446A. 


TYPE 

714AY 

7155.. . 

710.. .. 
711  A.. 
713  A/B 
7148 
715A .  . 
730A.. 
•03  . .. 
•07  ... 
•13 

•19A  . 
•31A.. 
•33A 
•36 

•37... 

•43 

•49.... 
•51  . 
•60 
•61 . . 
•65  . . 

•71A  . 
•74 
••90.. 
•91R 


450TH 

450TL 

464A _ 

705A 
706A^Y 
707B ... 


A4B  TYPE8  AT  HARD  TO  BKUEVE  OIWOLNTM 
INVEHTMJATi: 


INVERTCRB— MG.I49.  vtlMr  numtor* 

OYNAMOTORS— 0M  32.  34.  33.  M,  37.  4t.  43.  *£53 

•tc. 


“WE  AIN’T  SOT  IT”  A  NEW  ESSCO  SERVICE 

BECAUSE  OUK  StTOTK  or  JAN-r-11  CAPACrrORR  ftUARANTEED  34  HOUR  SHIPMENTS  ON  NEU’ 
U  JUST  ABOIT  THE  MOST  COMPLETE  IN  THE  'AN  *  i  ONNECTORR-BLACK  OR  MELLOMINE 


MOST  VOLTAOES.  Jk  TmnlnAl  ItTouU _ 

ENGINXZniKO  *  PRODUCTION  ORDERS  WEL¬ 
COMED 

A  trial  ord^r  will  conOnr^  you. 

~  BUYS  IN  SCARCE  RELAY  ITEMS  i 

SIGMA  4A.  3000  ohm  3*4  mw.  pludn.  yewlM  SPDT 


MUMETAL  •  -  LAMINATIONS  -  -  4750  A  A1TDIO 
OH.U>ES  P-IS.  KI-31S.  EE-S4-S5.  EE-M-r.  L-11. 
L-12.  PftrtUl  Uwting  thtmo — we  welcome  your  In- 
QUlrtee 

•  •  SPECIAL  THIS  MONTH  •  • 


_ _  ^  ^  JSfS.  »•  t.  STIPFEH  .11  vnr.  3  !!«■»  M  DO.,  360' *§.95 

SIGMA  4A.  1000  ohm  SH  nm.  pliuln.  maM  SPOT  ESCAPEMENT  TYPE  MECHANICAL  TIMER.  SPNO 
33.35  10  arc  to  34  min.  ODeretion  31.35 

SIGMA  4F.  8000  ohm  1  nm.  pluirtn.  HPijT  SupprRssioii  Capacitors 

SIGMA  4IF,  8000  ohm  .04  watt,  high  AC  aeo.  12.43  CA  443  CA-44.5.  CA  4<A1.  CA  30^.  CA  2:'>  A  other* 
SIGMA  SAli.  130  ohm  dual  cNAla.  3  34  *.  raaed  $2.93  BRAND  NEW  OUPTPUT  TRANSFORMER.  F.8 
SIGMA  3F.  130  ohm  dual  eoila,  3-34  v.  15  ma.  $2.43  891037.  Uaed  In  SCR-274  A  other  equipment,  prired 
GM  LABS  BIC-33.  lO.rtOO  ohm  H  ma  fuper-sen.  S4.93  _ _ _ _ 

G.E.  7IHIII  ohm  6  ma.  SPNO  compart  type . $2.45  SPECIAL  POWER  SUPPLY  KIT.  hermet  sealed  700 

G.C.  CR279I.  10.000  ohm  9  ma.  SPDT . $4.93  Vac  tT/lS.^  ma  1.30  Vac  <T<50  ma  blaa  alnd.  8.3/5A. 

GM  LABS.  200  ohm  (dual)  6-12'24  ?olt  4PDT  $3.79  5/2.%..  3  ra<ied  Alter  choke*,  dual  8  mfd  all  caparltont. 

ALLIED  009.  lO.OOO  ohm  15  ma.  .IPDT .  $4.99  18  mrd/4r>0  VDC  electro.  Complete  Ut  with  de*k  type 

^r'^HrR^?E\o«ip  r..u..,o,;3M 

TYl  ES  4  M'45  CM*50  CM*35  CM*58  CM*70  KTl  .  f*etnr  nia  31  .33  volt*  pkg  of  5  $1.45 

"‘SJ’PrH  J!!!."®  1S5*  •!S!SF  12  signal  generator.  MEAsrRiMic.vrs  7»ii. 

SiKIVIN'W  001  .008  .0085  004  5.38  ..u  .g 

IS?.  ISS  1S5  IS  111  •*'*  **  t  u  MtELROiV  RAOiO  TEL.  SIGNAL  RECORDER 

1100\TKTV  .0015  .003  .004  $.38  .01  $.S0  jtUKD-ooo  ...  V4.M 

FOR  FAST  •  INTtUIGlNT  •  FRIENDLY  SERVICE  •  CALL  ON 

ESSCO  .  .  .  Elsetronie  Spseialty  Supply  Co. 

56  LISPENARD  STREET  Barclay  7-2684  NYC  13,  N.  Y. 


FOR  SALE 

OYNAMOTORS— 49  Different  typea. 

Swnd  vs  o  list  of  your  roquirotoonts 

Dynamotors  Available 


WANTED 


TUBES— Mafnatren,  Recelvlaf  4  Tranamittinf 
HEADSETS— HS-30 

TRANSMITTERS.  RECEIVERS.  RADAR  EQUIP¬ 
MENT— ARTI3  and  aarta.  Arc/I  thrv  3.  APS/3 
4  APS/ IS  and  cempenenta 

Will  purehoso  all  typos  of  e/ectronfc  surplus. 

VETS  DISTRIBUTING  CO. 

3613  Western  Pky.,  Louisville,  Ky. 

Phono:  CYprets  8904 


SEARCHLIGHT  SECTION 
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WE  GUARANTEE  EVERYTHING  WE  SELL 


SELECTED  EQUIPMENT 

7CS — Coilin’*  mfd.  Vary  radiotelephonee  for  ehlp- 
board  and  moliile  iu»e,  rompletc  with  all  acrennorle* 
tor  operation  from  13.  24.  110,  330  toIu  d.e.  and 
1  to  or  32(1  voHh  a.c. 

TDE— Nary  or  cominerctal  marine  transmitters,  com¬ 
plete  110  4  320  volts  d.c.  and  a.c. 

T8K— Nary  high  frequcficy  trancmltter.  3-30  me*; 
VN)  watlM  output.  Hupplirtl  rompletc  with  m.'g  and 
starter  for  d.e.  or  a.e.  operation. 

TBL-  Nary  all-ware  transmitter;  .9.90  waits  output 
CW  and  phone.  Hupplie*!  complete  with  m/g  and 
atarter  for  d.e.  or  a.e.  t^erailoo. 

TAJ— Navy  intermnliate  fre**.  transmitter.  175-5.90 
kca;  .900  watts  output.  Kup^lnl  complete  with  m  u 
and  Aarter  for  a.c.  or  d.c.  operation. 

SCR-2S4  the  famous  moMle  and  ground  Nation  for 
Aeld  use.  Large  quantity  of  complete  sets  arailablr 

MAG'-10  cm.  ptvtable  link  radar  transmitter  re- 
celver*.  O-voh  operation. 


and  TUBES— MAGNETRONS,  KLYSTRONS.  SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 


TRANSMITTING  STATIONS 


OUR  EXPORT 

MFAKTMENT 

AVAILABU 

FOR  SPECIAL 

SERVICE  TO 

OVERSEAS 

CUSTOMERS 


WE  MAINTAIN 
OUR  OWN  FULLY 
EQUIPPED  TESTING 
LABORATORY 
IN  THE  SAME 
BUILDING  AS  OUR 
MAIN  WAREHOUSE 
TO  TEST  ANY 
ITEM  WE  SELL 


MARINf,  GROUND  <  AIRBORNl 
AN  AP$-3  SA-2  $F 


writa  UJt.. 

$1.60  UID.. 

I. 50 

6.00  1J49.. 
7.00  tlM.. 
writ*  tJ61 . . 

11.50  $J6t.. 
mRt  tKtt.. 

1.95  I  tK». 
10.00  tKt6. 

Nrita  tKt9. 

4.95  tK36. 
1.75  tK41.. 

II. 00  (K45. 
15.00  1KS4. 

1.70  1KS5. 
1.75  , 1814. 
17.50 ' 1817. 

17.50  1818. 
^  17.50  1C11 . 

17.50  1E19. 

57.50  4C17. 
65.00  4Ctt. 

100.00  4E17. 
•write  4J15 . 
100.00  4J16. 


4Jlt .  175.00 

4J19 .  175.00 

4J10 .  write 

4J11 . 175.00 

4J11 .  190.00 

4J51 .  150.00 

5J11 .  write 

5J16 .  150.00 

5J19 .  write 

6C11 .  59.50 

lOr .  1.15 

100TH .  9.00 

104A .  60.00 

111 .  1.00 

150TH  . .  10.00 


Spteial  C.R.  Tuba  Offarinf : 
12DPTA  (in  datt)-39.50 


I  KW  290-500  kca.  cmiplete  with  22il  440  roll.  3  pb. 
.90- 80c.  power  supi^y  -Fiiea  92.306. 

800W ->(400  aatt  phone)  Western  Klertric  lO-rhannel 
automatic  dial  selection.  3.0  30.0  nM**.  «ltb  330 
volt.  1  ph  50-80r.  power  supplr  H.VME  TRAN8- 
MITTEK  A8  UHKD  ON  H  H.  ••UI->:KN  M.VRV— 
Brand  Naw.  Prion  94.000.00. 

I  KW  -FM  Bmadrast  station,  complete  «1th  monitor, 
all  tube*,  antenna  and  naregulde.  Mfr.  U.  E. 
$1,300.09  at  bx'atlon.  N  Y.  C 

it  All  oquipmont  now  or  rtcondrtioned,  chockod 
in  our  taborotory  and  roo&y  for  oporotion. 


COMPASS 

COMMUNICATIONS  COMPANY 


393  GREENWICH  STREET 


NEW  YORK  13,  N.  Y. 


•E•kmBfll  3>6S10 
CABLE  ADDRESS:  COMPRADIO 


•  CONVERSION  EQUIPMENT 

—MOTOR  aiNiRATORS 
— CONVERTORS 
— DYNAMOTORS 
— INVERTERS 
—POWER  SUPPLIES 
—RECTiriERS 


•  TEST  EQUIPMENT 


•  RADAR 


•  TELEPHONE  EQUIPMENT 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 

Dummy  Load,  X  Band.  lV*"xW  quide,  choke  or  ploin  ilanqe.  dlisipatet  300  watte 
oreraqe  power  continuouily  in  itUl  air,  VSWR  leee  than  1.15  between  7  and  10 
KMC,  weiqht  SVe  pounds. 

Dummy  Load,  X  Bond.  WxV  quide.  choke  ilanqe.  dissipates  100  watts  averaqe 
power  continuously  in  still  air,  VSWR  less  than  1.15  between  8.2x12.4  KMC, 
weiqht  14  os. 

Dummy  Load,  X  Bond.  lV4''xW  quide,  plain  ilanqe.  dissipates  250  watts  averaqe 
power  continuoiuly  in  still  air  VSWR  less  than  1.15  between  7-10  KMC,  weiqht 
3  Vs  pounds. 

Dummy  Load.  XBand.  lV4"xH"  quide,  plain  ilanqe,  dissipates  200  watts  averaqe 
continuously  in  still  air,  weiqht  2  pounds  4  ounces. 

Dummy  Load,  S  Bond,  lVk"x3"  quide  dissipates  1000  watts  atreraqe  power  in 
still  air,  VSWR  less  than  1.15  between  2.5  to  3.7  KMC.  choke  ilanqe,  weiqht 
13  pounds. 

TS-36,  X  Band  Power  Meter  meosures  1  milUwatl  to  1  watt  oi  X  Bond  averaqe 
power  ior  H"xl  Vt"  ware  quide. — S200.00. 

X  Bond  Power  and  Frequency  Meter  ior  8,500  to  9,600  meqacycles  measures  1  to 
1.000  milliwatts  oreraqe  power.  The  irequency  meter  is  direct  readinq  within 
25  meqacycles  and  within  4  meqacycles  with  correction  chart:  commercial 
equiralent  oi  TS-230  B/AP. 

X  Band  Spectrum  Analyser  8500-9600  Mc~  calibrated  linear  below  cut-oii  attenu¬ 
ator,  calibrated  irequency  meter,  tuned  mixer,  4  Li,  staqes,  3  rideo  staqes  orer- 
all  qain  125  db.,  req.  power  supply.  Con  be  used  os  siqnal  qenerator  with 
internal  or  external  modulation. 

S  Band  Spectrum  Analyser  2700-3400  Me.,  similar  to  abore. 

Ampliiier  Strip  AM-CCA  /  SPR-2,  contains  I,  F.  ampliiier,  detector,  Tideo  ampliiier, 
pulse  stretcher  and  audio  ampliiier  and  Rectiiier  Power  Unit  PP-155A/ SPR-2, 
band  width  10  meqacycles,  center  irequency  30  meqacycles.  sensitlTity  50 
mIcroTolts  ior  10  milliwatts  output.  Power  supply  80/115  V  ac.  60-2600  cps,  1.3 
omps.  Send  ior  schematic. 

Tuninq  Units  ior  APR-4  Receiver — TN  16  30-80  meqacycles,  TN  17  80-300  meqa¬ 
cycles.  TN  18  300-1.000  meqacycles.  TN  19  1.000-2.200  meqacycles.  TN  54  2,200- 
4,000  meqacycles. 

T-8S/APT-5,  300-1,600  meqacycles  Noise  Modulated  Transmitter,  40  watts  C,  W. 

Mcroline  MX  SX-12  Klystron  Supply  and  Panel. 

Spectrum  Analyser  R.  R.  L.  Model  D  1203  100-490  Me.  Made  by  Hewlett-Packard. 

Spectrum  Analyser,  made  by  G.  E.  ior  NDRC,  RP-347  100-1500  Me. 

Standard  Siqnal  Generator,  Measurements  Model  75,  124-510  MC. 

Ferris  Model  18B  Microvolter 

Ferris  Model  lOB  Mlcrovolter 

TS-226.  TS  184,  TS  100.  TS-12AP,  TS  89.  P-4E  Synchroscope. 

Power  Siqiply.  input  220V  3  ph  60  cycles 

output:  3500  volts  2  amps  DC  llv  31a  ac 

1750  volts  0.4  amps  DC  lOv  6.5a  ac 

600  volts  0.3  amps  DC  lOv  6.5a  oc 

7.5  6.0a  ac 

Wovequide  Below  Cut-Oii  Attenuator  LlOl-A.  U.  H.  F.  Connectors  ot  each  end, 
calibration  30-100db,— S25.00. 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


BUSINESS  PERSONNEL  SELLING 
. EQUIPMENT  FINANCIAL 

. . 

OPPORTUNITIES 

May  Be  Sought  From,  or  Offered  To,  the  Readers 
of  This  Publication  Through  Its  Clossified  Section 
The  Searchlight  Section 


WestingKousel 

ELAPSED 

TIME 

METERS 

$15  50 


General 

Electric 


$14 


.50 


ALL  BRAND  NEW 


Genuine  TELECHRON  Motors 

$2.M 
3.90 
..  3.15 
39 


0n«  of  each  $15.00 


ZENITH  1951  TV  Remot*  Control 
Motor  Units 

control  imltrh  at  Mid  of  17  foot  coble. 
Powerful  4  RPM  clutch  motor. 

Will  drtvo  anjrthlnt:  ^  ^ 

$10  95 

10  for  $95.00 


Can  be  used  for  door  t^iener,  win 


MARKTIME 
5  HOUR  SWITCH 
A  10  amp.  tlmin#  dOTtcf. 
Pointer  Qu>ve4  back  to  Jtero 
after  time  elapnea.  Ideal  Im 
abutting  off  radio*  and  T 


A 

HetM  when  j’ou  go  to  bed. 
Limited  aupply  at  (iiis  nt-e- 

cial  PIUCE . ^.90 

Also  available  In  1.5  mtn.,  30  min..  1  hr.  at  $5.90 

A  almilar  timer  to  the  above  but  less  CAlibratlnn  and 
knob.  10  aec.  to  24  nitn.  for  Photographic,  Elet-tric 
Mixer.  Pookers.  Time  I>elay.  etc.  Blggeit  BAHtf.MN 
We  Ever  Had .  $1  00 

Vaeder>Reot  Counter.  Rottry . $  .90 

Veodor-Root  CMntor.  Ratchet . 2.25 

Guardian.  No.  4.  IIS  v.  A.C.  Solenoid  .  3.50 

Price  Bros.  Ne.  lA.  115  «.  A.C.  Soleneid  .  .  1.50 

ISOLATION  TRANSFORMER  $1.9S 

Nat.  known  Mfgra.  50  watt  2  windlngH.  115  V.  to 

115  V.  60  ej.  Ideal  to  prevent  Bhock^i  from  atnali 

radios  and  medical  and  electronic  device*.  


LUCKY 

■  POftCHAJk  ■  -  -  VM 

■  tNARLES  US  TO  ]■ 

I  oeriR  coo  V  «S4 

PMAGNETStMMi^ 

39^  EACH  3  for  00 


ANTiNNA  ROTATOR  or 

DOOR  OPENER  ST  .50 

tieared  down  24t.  universal  motor  with  I 
itHn*forroer . 

GE  Arson  Glow  Lampa .  4  for  $1.00 

100  for  S20.00 

Mossman  Lever 
Switch  $1.50 

10  Amp.  Heovy  Ihitv 
I  Silver  r  on  t  a  c  t  *  . 
i'Mitarrs  can  es'iilx 
be  re*tacked.  Now 
momentary  OFF  PKNTKR  but 
<an  he  changed  by  user  to  RT.tY  either  *tde. 
Itemoved  from  unused  (lovernment  Surplu-* 
Equipment. 

AU  PRICES  r.OM.  N.  Y. 

64  Dey  St.  New  York  7,  N.  Y. 


FOR  SALE 
2  Unused  G.E.  3^ 

Rectifier  Tronsforiners  for  Full  Wove 

Typ«  HT  Form  D  PrI  480  A  Sm  203S0  T  30  KVA 
With  compon$otor  tags.  118  lal  oil  $375.00  eo. 
f.o.b.  San  Joae. 

WILLIAMS  MFC.  CO. 

56>  Eme  y.  San  Joae.  California 


PANEL  METERS 


■rand  New  turpluR.  Uir*#  Qi 

PORTER  RADIO  SALES  CO. 

132  Nassau  St.  New  York,  N.  Y. 


')! 


r 
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llS-23M>MokB..tJM(l  $2.9$  New  $.9$ 

HS-lt  9000  okm.  lleod  1.7$  New  2.2$ 

HS-UMOttka  .UMd  !.$•  N«v  $.9$ 

BS-U600okm  IJwd  1.7$  New  2.2$ 

*  PUR— 'Price  upuo  reqiaeet. 

NOTE:  One  of  the  Urgeet  end  moet  romidete  elec¬ 
tronic  curplue  stocke  to  the  country.  We  here 
tboueands  of  tubee.  cepedtors.  plugs.  eoocwMiies. 
tnuuunlttm-reeelrers.  test  equipment,  etc.  Send 
us  your  requlraneou. 

TERMS:  PrlceaP.O.B.  PoMdetu.  Cellforaln.  SA'V 
on  all  C.O.D.  orders.  CaUfomlans.  add  S%  Salee 
Tni.  Prices  aubjett  to  change  without  poUce. 


SEARCHLIGHT  SECTION 


Audio  OecilleUw  Hewlett-Pack  rd  200BR 

20'20.900  c.p.e . Esc.  $119.t9 

k>eods  4  NorUirow  Wkeatetoae  Bridge  Teat 
Set  No.  SiSOA.  Varley  Loop  Test  Esc.  12$.99 
4296  Kelvia  Bridge  Okmaeter.  Leeds  4 

Northriip  .0001-11  oka*  Exc.  IM.M 

904Cd  I;HP  Sigaal  t;ewereior  9-130  ac.. _ 

Federal .  ...  Esc.  499.99 

994LX-1  Signal  Generator  LHF  9-330  ac. 


Fraiiaory  Standard  1-10-100  KC.  Jamae 

KnigktPSM4 . New  99.99 

TS-352A!  Watoa  Tat  Set .  Exc.  199.99 

TS-2S1/1’P  Tat  .Hot.  lea  cryeUR .  New  99.S9 

TB-174/1'  Frequency  Meter  20-290  me.  witk 

cal.  bonk,  ai^  crystal  Eic.  499.99 

T9-17S/UB  Fraqnency  Meta  90-4S0  roc.— 

Coroplete  witk  eryetek  cni.  book.  4 
IIS  VAC.  Powa  Su^y  l.ike  New  $99.99 

TH.144/17P  X-Band  SijmICieoaator  Esc...  PUM* 

T^S4' AP  Portable  Oacillosoopa  .  .  Eic.  399.99 

IndueUiel  Circuit  Tata  Waton  Model  715 

Like  New  129.99 
Electronic  Analyra  Waetoa  709  . . .  Like  New  229.99 

APR^  Sarch  Heoetva .  PUII* 

Tuning  Unite  APR-4  Receiva  .  PUR* 

BC-3a.  BC-912.  BC-342  Reecirers  .  PUR* 

Coamuakatioa  Receivers — nude  by  HalU-  4*^. 
ernfters,  NaUonale.  4  HaminerluDd.  Many  ^ 


Meaaaroeaaata  Corp.  Signal  GanaaUw  Model 

94  990-1090  roc. . Exc.  PUR 

TS-IS/ AP  X-Bend  Signal  Generabw .  PUR 

T-47/ART-13  Traaaaitler,  mount  modified 

to  T47A/ ART-13 .  PUR 

T-17  Hand  Mkrophone  with  cord  and 


IDEAL  FOR 
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QUARTZ  CRYSTALS 

Mode  from  Mio  finest  Brazilian  Quartz.  Will  provide  a  high  degree  of  activity  and  fraquoncy  stability.  All 
tasted  and  marked  by  the  manufacturer  to  a  vo^  close  tolerance.  In  the  frequencies  outlined  below  the 
crystals  itemized  under  the  heading  "From  &  To"  are  mostly  in  progressive  frequencies  between  the  limits 
shown  (as  for  ezample:  "From  3300  to  3377  ore  os  follows:  3300KC,  3301  KC,  3302KC — ,  3377KC.)  ore 
of  limited  quantities  in  each  frequency.  Those  listed  singly  ore  in  quontitios  of  SO  or  more. 


FT243 

Proii9  centers  Prong  dio.  J/J2" 
Price  $1.15  CO.  (25  for  $25.00) 


CR  1A/AR  or  FT241 

Prong  spocing  Vi**#  Prong  dio 
Price  7U  po.  12  for  $9.00 
room  TO  I  rooM  to 
(rreuwewcteq  I  <rreawe«t«le« 


XLS  Dual 

J  pronos  Vi"  * 
1  19/32"  prong 


FT241A 

SPECIAL  TYPE  WE. 

Prong  ipocing  I"  CTS 
Prong  Silt  3/32"  die. 

TIwm  ore  in  tncctssivt  stops  ot  .1 
MC  variation  from  20.0  MC  to 
3IMC. 

Snilable  for  low  fregotney  parposts 
(1/72  of  Stated  Valoos) 

Price  SI. IS  oo. 


XLS  Single 

3  prongs  Vi"  X 
I  19/32"  prong 


PHaTDCOni  SALES 

417  N.  Foothill  BM.  SYcomore  2-4131 
Pasadena  8,  Calif.  BY  an  1-6751 

FREE  24  PAGE 

SUMMER  SURPLUS  SALES  CATALOG 


FOR  SALE! 


39  UNITS  BC957A  RADAR  INDICATOR 


UNUSED 


SEARCHLIGHT  SECTION 


TUBES  [  BRAND  NEW 


TUBES  [  GUARANTEED  ]  TUBES 


SAVE  ON 


7.M  BSMTWOT 
9.»S  CVtCT 
3S.M 

24.SB  7C23 
U.S9  12AH70T 
129.Si  MU. 
129.M  IMTH 

129.M  vum 

129.M  VT-127A 
12I.M  FHIM 
12S.M  FQIM 
U9.M  FQ-172 

249.M - 

M.M 
.  M.M 
M.M 


...  $1^  2C2ftA .  4.M  4«M  . 

1.M  2C2A  .  2.BS  4C22  NF] 

«  IM  2CM  .  1.M  4C2t 

LM  1.2S  2J21.  .  B.M  4CSS 

.M  ,  2J22  .  .  7.9S  4E27 

•.M  2J24  U.M  4JZ1  . 

.Ml  2J27  .  14.9$  4J22 

2.2S  2JU  .  29.M  4J23 

7.M  2JS2  .  29.M  4J24  . 

S.M  2JS3  .  29.M  4J27 

....  1.M  2JM .  29.M  4J2t  . 

...  i2.M  2i44 .  27.M  4J29 

....  2MM .  22.M  4JM 

.  ...  14.M  2JM  ..  M9.M  4232 

.  29.M  2iM .  39.M  4i3S . 

12.M  2iC2  .  32.9S  4141 

2.29  21222..  79.M  4X1S4A 

.  ..  22.M  2K2S  .  7944  MiFl 

.M  2K2S/723A  •  29.M  SBF4. 

2.29  2K19  .  ..  M.M  SD21 

3.49  2K99 .  129.M  9GF1 

3.49  2X2A  .  1.49  SJFl  . 

7.M  3AS  1.39  SJr2 

.49  3A4GT  1.39  9JFS.  .. 

7.99  3AP1  14.99  9123 

>A  144  SmU...  4.99  9124 

.49  3«24...  3.M  9129. 

2.79  3S24  ..  4.M  91M 

49  3S29  7.M  9II4«V 

.M  ISFl  .  4.99  9T4 

2.39  30F1 .  3.99  4AK4 

9.M  3C23  M.M  4AN9 

2  .49  3C23  9.M  4AM 

3  49  3C24/24G  1.M  4AS7G 

.39  3C27  1.79  4ftL4 

29.M  3C33  ..  9.99  4BL.7GT 

4.M  3C49  .  17.M  4C21 

24.M  SC29  .  .  U.M  snc 

1.19  ,  1FP7 .  1.99 

3.99  3HF7  3.29 

1.49  304  .M  4L4GA 

.  .  249  '  t09GT  .  109  4tN7GT 

$P4ciol:  VACUUM  CAPACITORS 
12  mmfd.,  20^000  V.  $7.S0 


YOUR  SURPLUS  WANTED 
We  Pay  Higheif  Pricei! 


SpMial:  VACUUM  CAPACITORS 
50  ifimfd.*  32,000  V.  $12.50 


D«pf.  E-12«  7552  Melrose  Ave. 
Los  Anoeles  46,  Colifornio 


1000's  of  otlier  types  in  stock.  Sen4  us  your 
requirements. 


All  Prices  F  O.B.  Los  Angeles,  subject  to 
chonge  without  notice.  Minimum  order  $3.00. 


HIGH  FREQUENCY 
EQUIPMENT 


iVe  re  not  eyeing!  We're  not  trying! 

WE  ARE  BUYING 


GE-LNend  MG  Mt.  5nP.  220V.  S  ph.  60  ry. 
motor  A  24/32V  DC.  78  Amp.  ••norator,  on  com¬ 
mon  Hhaft,  direct -drl<^nc  LMind  3KVA.  400- 
eyck.  S'Shew,  I20/2MV,  4-wlr*  altornetor.  wlf- 
esclted.  3450  KPM.  AltcrnstM-  ha*  MMlknt 
warn  fern.*  NOTE:  400-cy  alternator  U  enilrelT 
Independent  of  low-rolta«e  generator. .  .  MM. 00 

Holtxar-Cabat  MG  tel  1.7SKVA.  440-eycle.  9. 
phaM  altarnater.  IISV.  2RMR  llPM.  belt-drlTm  by 
tJ.  E.  3HP.  3-pb..  60  ry..  1730  RPM  motor. 

With  variaMa  thpava.* . 9499  04 


Newton  Brm.  MG  wt.  2'/aKW.  l-ph..  400-cy.. 
2400  RPM  altornator.  belt-drlreo  by  Fairbanks- 
Mome.  THHF,  220V.  3-ph..  60-cy.,  3450  RFM 
motor.*  . .  .  . $900.00 


*We  ran  supply  any  of  above  M(«  set.s  with  voltage 
regulator  to  regulate  voltage  to  within  2  volU  from 
no  load  to  full  load  for  additleaal  $129.00. 


Ballantine  MG  set  NEW.  IKVA  l-phase.  400-ey. 
altcrnatar.  115V.  self-excited.  Belt-driven  tn 
NEW  2HP  motor.  220V.  3  pk..  60  cy.  With 

valtat#  refttlater  A  variaMe  speed  sheave  $300.00 


Ballantine  MG  set.  NEW  750W  l-ph..  400-cy. 
alternator.  115V,  self -excited.  Belt-driven  bv 
used  1  pha.se  motor.  IVfclll’,  I15/2.10V.  60  cv  With 

voltage  repuiater  A  variaMa  speed  sheave.  .$300.00 


Electric  Specialty  MG  set.  250W  Mternater.  1000/ 
2000  ey..  110/.^50V,  l-ph.  Belt-driven  hy  Master 
440  220V.  3-ph..  60 -cv  .  3450  KFM.  HUP  motor. 
With  voltate  refulator.  variaMe  speed  sheave. 
A  neceaeary  transformer . $179.00 


KM'dO  HIGH  VOLTAGE 
POWER  SUPPLY  UNITS 


An  all  purpoM  «eli-reactiTatinq  dehydrating  uch.  To 
be  used  ior  remoTinq  moisture  irom  gates.  Numerous 
applications  in  the  iields  oi  Physics,  Qectronics  and 
Chemistry.  Dual  insulated  tanks  with  thermostat¬ 
ically  controlled  heating  elements.  Com-  c  A  A  Cn 
plete  with  20  lbs.  oi  Silica  geU  heating  *1%  7*^** 
elements,  shut-oii  and  soiety  Talees.  Va 

INTERSTATE  Appliance  Co.,  Inc. 

D«pt.  KD  600  Broadway  NEW  YORK  12,  N.  Ye 


We  have  three  ef  these  units  eriiinally  destined  te 
lurnish  plate  voltate  tor  U.  8.  Sipnal  Corps  Mobile 
Radar  Sets. 

Cutput  voltaie  continueusly  variable  from  •  te 
15.000  vMts. 

Power  input  1 19V— 40  cycl^l29  Amps  at  maxi, 
mum  output. 

These  units  have  been  used  less  than  one  hour— 
and  that  only  far  test  purposes. 

Will  consider  best  eualiOed  eWer  within  30  days. 
Equipment  F.O.B.  Cleveland.  Ohio. 


June,  1952  — ELECTRONICS 


! 


TS-m  AP 

T»-Ma  AP 

TS-IM  AP 

TS>U«  AP 

T».m  CP 

*Tt-U7/QP 

T%-US/AP 

•TA-US/AP 

TA-UT/U 

TA-m  AP 

TA>U«TIIC-« 

•TA-Ur/UP 

•TA-Ut 

TA-tfS 

•TA-lUA  AP 

TA-17t  AIIN-S 

TA-in  UK 

TA-174/U 

T%-17$/U 

TA-IM/AP 

TA-tA2/CPM4 

TA<1>7  'CPM^ 

TA-IM  CPM^ 

TA-M3/  AP 

TA-2A«  AP 

TA«m  AP 

TA-m  MPM 

TA-IM/TAM 

TA-23iA 

TA-211  TPN-2 

TA-mA 

TA-2A1 

TA-2U 

TA-m 


TA-IAKK 
TA-IA/AP 
TA-tA/U 
TA-IAA.  APN-i 
TA-U/AP 
•TA-U 
•TA-U 
TA-U 
TA-ISK/AP 
TA-U/APW 
TA-U 
TA-1)/AP 
TA-27TA 
TA-UA'TKC-l 
TA-IS.  AP 
TA-M/AP 
TA-MA/AP 
TA-U/AP 
TA-M/AP 
TA-M/APM-S 
TA-4C/AP 
TA-47/APK 
TA-U  APC-4 
TA-U,  AP 
TA-M/U 
TA-U/AP 
TA-A2/AP 
TA-U/AP 
TA-7A/APM-} 
TA-A7/AP 
TA-U/AP 
TA-M/TPA-1 
TA-M/AP 
TA-Ut/AP 
Of  Ntw  manMfMtur* 


I-U7-A 

i-tn 

l-lTt 


quickly  supplied  from  our  huge  stock. 

Wide  variety  of  types,  all  made  by 
leading  manufacturers.  Each  relay  is 
brand  new,  inspected  and  fully  guar¬ 
anteed  by  Relay  Sales. 

K^STANDARD  TElfPHONE  RELAYS 
^SHORT  TELEPHONE  RELAYS 
k^DUAL  TELEPHONE  RELAYS  ^SLOW 
ACTING  RELAYS  ^SEALED  RELAYS 
^ROTARY  RELAYS  k^MIDGET  RELAYS 
k^KEYING  RELAYS  ^DIFFERENTIAL 
RELAYS  t»^PLATE  CURRENT  RELAYS 
k^ANTENNA  SWITCHING  RELAYS 
k^'  IK'  SERIES  STEPPERS  t  RATCHET 
RELAYS  k^LATCHING  A  INTERLOCKING 
RELAYS  MECHANICAL  ACTION  RELAYS 
k^  VOLTAGE  REGULATORS  OVERLOAD 
t  CIRCUIT  IREAKERS  k^REVERSE 
CURRENT  RELAYS  k^AIRCRAFT 
CONTACTORS  k^MOTOR  I  CONTROL 
DEVICES  k^TIMERS  k^SOLENOIDS 
k^  RELAY  ASSEMILIES 


.  .  BTV  . 


.  WE»TOi\^  ?  ?  ? 


BECAUSE — w«  off«r  th«  most  compr^«iiftlTM  ToriMtf  of  Tost  Equipmont  oroUablo 
from  OBT  on#  tourco 

BECAUSE — os  onqiAoors  wo  chock  out  and  quoUfy  ovory  itom  sold  to  oriqiAol 
opocUiratioBS 

BECAUSE— at  raaauiocturort  wo  boro  uBOxcoUod  facilitioo  lor  tbo  ropid  iobrlco- 
tioB  of  both  tpocial  OBd  ttoBdord  piocoo  BOt  oow  roodily  oroiloblo 
from  othor  tourcot 

BECAUSE — wo  tpocialito  la  Tost  Equipmoat  to  tbo  oxelutioa  of  otbor  fioldt. 

BECAUSE — wo  oxciatiToly  offor  ladootry  tbo  mooBt  lor  oxeboBqiBO  oxUtiaq  ub- 
utod  oquipmoat  for  itoait  that  aro  bow  aoodod  or  oltoraatiToly  a 
mooBt  of  ditpotitioB  for  comb  ol  tbo  foirott  morkotoblo  prico. 

A  partial  list  of  our  military  typo  itoms  foUowt: 


n't  forpot,  wo  buy  Tost  Equipmont  tool! 


Cable:  WESLAB 


Tel.  Boston:  WE  5-4500 


7(Juta<^  93, 


JUNE  SPECIAL  SALE 

Jon  815  TUBES  $1.25  Each 

Plus  mony  otfior  oquof  xofvos 
Query  u»  en  toy  type  CryetaJ  OleCee  ani  Jaa 
type  Tubes. 

ALLIED  ELECTRONIC  SALES 

IM  Lilxrty  StrMt.  Nm  Vark  1.  N.  Y. 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  tUCTRONIC  SURPLUS 
13«S3-9  RnMi  S«.  D«tr»M  3,  Mkh. 

Plwm  TawnMia  t.S^ 


RELAY  SALES 
CATALOG 
NOW  READY 

WRITS  FOR  YOUR 
COPY  TODAY 


833  W.  CHICAGO  AVE. 


DIPT.  4,  CHICASO  21,  IlL 


Attn:  Industrial  Purchasing  Agents  .  .  . 

Our  D4W  Radio  Mailor  Cataloeuo  is  aYoUabU  to  you  at  no  cborqs  upon  rocsipi 
oi  your  tsqussi  on  your  Uttsrhsad.  Wo  art  National  Distributors  oi  Gsnsral  Bsctric. 
SylTania,  Ohralls,  Amphsnol,  Spraqus,  Asrovox.  Sonqamo,  Stancor.  MsrtI,  A.  H.  &  H.. 
Slmpsoa  and  many  othsrs.  All  tsieqramt,  cabltqrams.  and  inqniriss  acknowlsdqsd 
and  promptly  oaswstsd. 


lORMAN 

94-20  MiRRKK 


DADlOf) 

I  \  BOUllVARD  ly 


ISTRIBUTORSmC 

JAMACIA  N  Y  ■  Rlput.u  9^  USI 
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SEARCHLIGHT  SECTION 


AHfAPR-4  LABORATORY  RECEIVERS 

Compute  with  all  Uto  Tuning  Unite,  covering  the  range  38  to  4,000  Me.;  wideband  discone  and 
other  antennas,  wovetraps,  mobile  accessories,  100  page  technical  manuoL  etc.  Versatile,  accu- 
j  rate,  compact — die  aristocrat  of  lob  receivers  in  this  range.  Write  for  data  sheet  and  quotations. 

For  the  limited  budget,  we  can  supply  AN/APR-l  Receivers  (a  predecessor  to  the  APR*4).  or 

even  the  earlier  SCR-587;  or  individual  Tuning  Units  covering  the  desired  frequencies,  for  use  as  a 
converter  feeding  your  own  30Mc.  L.  F.  strip  or  receiver  tuned  to  30  Me. 

SOME  SPECIAL  ITEMS  IN  OUR  STOCK:  723A^B  Tubes,  $12.00  postpoid  .  .  .  GL-446A  Tubes  (interchangeable  with  2C40),  $1.(X) 
eoch  in  lots  of  ten,  postpaid  .  .  .  APR-5A  Receivers  (1,000-6,230Mc.)  .  .  .  APA-10  Ponadopters  .  .  .  G-R  Ferris  16C,  Meosure- 
ments  788,  etc.  Signol  Generators  .  .  .  6C-433  ADF  Receivers,  new  .  .  .  ARR-5,  ARR-7,  BC-348  etc.  Receivers  .  .  .  BC-221,  TS-323,  etc. 
Frequency  Meters  .  .  .  6C‘1016  Code  Recorders  .  .  .  BC-303B  A-N  Beacon  Transmitters  .  .  .  RBL-3  Receivers  (16~630Kc.)  .  .  .  T^-13, 

TS-i4,  etc.  Microwave  Units  .  .  .  APS-2  R-F  Heads  (new)  .  .  .  Northern  Radio  Oscillator<RF  Bridge-Detector  Equipment  .  .  .  Sonor 

Generator  &  60*cycle  Power  Supply  (17’27Kc,  600  Watts)  .  .  .  G-R  815  SO  Cycle  Stondord  Fork  set  .  .  .  ARN-7,  APN-1,  ARR-1  Spores 
.  .  ARC-1,  ARC-3,  ART-13,  etc.  .  .  . 


Buy  from  us  with  confidence — Army-Novy  Standords  are 
rigidly  maintained.  When  any  irregularities  exist,  you  will 
be  advised  in  detail.  Write  for  quotations  and  dota  on  your 
needs;  place  your  name  on  our  mailing  list.  We  also  have 
production  line  items — Power  Supplies  to  800  Amps  at  12  to 
28  volts  DC,  ond  0*15,000  VDC  500MA,  from  60  cycle  line,  etc. 


We  will  buy  any  Electronic  Moteriol  at  top  prices. 
SCHOOLS — We  will  obtain  anything  you 
con  use  and  exchange  for  your  useless  surplus. 

ENGINEERING  ASSOCIATES 

434  E.  Patterson  Road  Dayton  9,  Ohio 


SYNCHRONOUS  MOTORS 

O.E.  Type  SH  110  V.  «0  eye.  1  PH  1/40  HP 
1800  RFM,  double  end  abaft,  completely 

overhauled  . PRICE. $85.00 

Other  Synchronous  Motors  in  stock.  Send 
us  your  inquiries. 


THREE  SPEED  MOTORS 

3600-&000-10,000  RPM  No  load.  Governor 
controlled.  Made  by  EMC  116  volt  .8  amp. 
AC  and  DC.  Overall  size  S^xS^.  shaft 
%xl%  Ions  . PRICE. $7J10 


DUAL  BLOWERS  20  C.F.M. 

Eastern  Air  Device  JSOE — IIS  volt  SO  cycle 
0  1  amp.  1  PH  Continuous  duty  1.0  M.F.D. 
Capacitor  start.  Without  capacitor. 

PRICE  $18.25 


REGULATOR  TUBE  RECTIFIERS 

Western  Electric  2rJ86207-D2  Input  106  to 
12S  volt  60-60  cycles.  Output  60  volt  S 
amp.  D.C.  . PRICE  $85.00 


35  MM.  SLIDE  CABINETS 

Will  hold  2.218  slides,  also  contains  a 
28x20  Da-L4te  screen,  overall  stxe  82^‘’x 
tl^xO*  finished  In  black  simulated  leather. 

PRICE  $26.00 


GRAIN  OF  WHEAT  BULBS 

Miniature  Lamp  T1  %,  8  volt  .19  amp.  Air¬ 
plane  Indicator  Amb.  Ctd . 10  for  $1.00 

100  for  $8.50 


DRIERITE 

The  Versatile  Indicating  Deaicant  size  #8 
mesh  in  6  ox.  bottles,  24  bottles  to  a  case. 
In  case  lots  $4.80  per  case.  Minimum  order 
6  bottles  for . . . $1J10 


VIBRATOR  TUBES 

6  volt  4  Pronff  OAK  V6506.  .  .PRICE  $.$9 
12  volt  4  Pron^KSSSSS  List  04. PRICE  1.89 
Minimum  order  8  for  $2J10:  100  for  $75.00 

SEND  FOR  FREE  BULLETIN 
Dlffby  9-2188-9 

A.  Cottone  &  Company 

Electronic  Mechanical 
&  Opticol  Components 
336-340  CANAL  ST.,  NEW  YORK  13,  N.  Y. 
ALL  PRICES  F.O.B.  N.  Y.  CITY 


EQUIPMENT 


Here  is  Your  One 
Complete  Dependable 
Source  for  All  of  Your 
Electronics  Needs 
RECEIVING  TUBES 

OZ4  6AU6  «SC7  TFT  12SKTGT 

tU4  6BA6  6SNTQT  TY4  12SQTGT 

3S4  68E6  BTS  12ATT  2SL6GT 

SV4G  KBS  eW4GT  12AVT  3$W4 

6AB4  6BKT  TA4/XXL  12BAT  3SZSGT 

FACT  SF6  TAS .  IZBFS  SOBS 

6AHS  SJS  TBS  12HS  SOLSGT 

SASTQ  1  SLSG  4  TCS  12SHT  T5 

TRANSMITTING  AND  SPECIAL 
PURPOSE  TUBES 

3C46  304TH  832A  2061 

5R4GY  T23A/B  S45  S829 

SANS  SOT  SS4  S020 

lOOTH  813  SST  0002 

211  820B  eu  0003 


BRAND  NEW  COAXIAL  CABLE 

Meetinp  Jon-C-ITA  Specification. 
RG-  S/U  $110.00  per  M  Feet 
RG-11/U  107.90  per  M  Feet 

RG-S9/U  59.60  per  M  Feet 


300  OHM  Lead  Wire  TO  Mil  WebOing 
$19  00  per  M  Feet 

3K26  Jocks— 39,  eo.  500  MMFD  Volt  DCW 
TV  High  Voltage  Condensers — 36,  ee. 
Centmlnb  TV1-501— One  end  threoded,  other 
end  plain  stud  . .  .32, 

Cen'rolob  TV3-501 — One  end  threoded,  other 
end  screw  terminal.  32, 

LCT  US  KNOW  ALL  YOUR 
ELiCTP.ONIC  NEEDS 
Write  -  Wire  -  Phone  Tor  Prices 

Dept.  EE,  22S  N.  Wabash  Avenue 
Chieogo  1,  Illinois 

Coble  Address  "ELEXPEDITE"  •  TWX  CG1S10 


Portable  Instruments  aircraft  transmitters 

Collinn  T.47A/JIRT-13A,  T.47/ART-13.  Alio 
Molded  Bokelite  cose  7"  x  4Vi"  *  3"  cryital  controlled  T.47A/ART-13A  ia  10 

_ _ _  channel,.  Also  TCS-12,  BC-221,  IIA44,  APS4 

D.C.  1UCROJL34METERS 

S..10..M  -.-tmnrtrn  ARROW  APPLIANCE  COMPANY 

_  _  _ _  25  Harrison  Ct.  LYnn  2*2200  Lynn,  Mass. 

THEBMOCOUPLE  MILUAISMETEBB 

1,3.  .5.. 10  mlUiompeeee 
THEB3tOCODPLE  VOLT34ETEBS 

5  lo  500  Telli 
Arallabto  in  mallfpJe  range 
eombinationa 

Precisiol  Electrical  lastmient  Ce. 

144  0,0114  StTMt  Mew  Yerfc  13,  N.  Y. 


FOR  SALE 

ELECTRICAL  STEEL 

We  can  oiler  about  20,000#  oi  HL 
Grad*  Strip — .005  z  12%**  "IHparBil" 
3Vk%  Transformer  grade  —  In  Colls 
weighing  about  900#  each — Motorial 
new  and  prime  but  outside  wrap 
weather  discolored. 

GLOBE  INDUSTRIES 

1815  Franklin  Detroit  7,  Michigan 
Phone— WOorfwori#  I  -8277 


FOR  SALE 

PLATE  TRANSFORMERS 

Several  hundred  new  10  K.W.  Amertran 
oil  cooled  plot#  tronaformera  US  v.  $0  cy., 
1  pheue  primary,  17,600  volts,  .5  omp  eoc- 
ondcury.  Con  bo  fsimiahod  center  tapped 
or  two  wiro  8800  volts,  1.0  amps.  Priced 
$75.00  ooeh  f.oJ>.  Lot  Angelet.  Special 
Quantity  dUcountt  ovoiloble. 

SCR  545-A  Rodor 

New  RA-38  IS  KV  Power  Supplies  and 
componenH. 

EPCO 

1527  E.7Hi  St.,  Los  Angeles  21.  Calif. 


LABORATORY  EQUIPMENT 

G.  R.  700— A  Beet-Free.  OMlIletor 
G.  R.  72B— A  Vacuum  Tube  VeltNieter 
G.  R.  722 — N.  Q.  Precision  Condenier 
G.  R.  722— D  Preciiion  Condcn»er 
G.  R.  726— A  V.T.V.M. 

G.  R.  606— A  Audio  Oicllleter 
G.  R.  107— J  &  i07-L  Std.  Inductance 
LAN  Hoops  Conductivity  Brldoo 
LAN  6430— A  Whoatestone  Brldoo 
Measuremcnt^-78' 8lf .  Gan.  (FH) 

Ferris  22C8  (Sim.  to  22*0)  Sit.  Gon. 

Ferris  20-A  Sifnal  Generator 


ALGERADIO  ELECTRONICS  CO. 

389  Jachson  8t..  Hempttaad,  N.  Y. 


FOR  QUICK  ACTION  \  We  buy  ;gs 


Any  Kind  of  Electronic  Equipment  Bought  or  Sold  I  XA/a  CPI  I 
OFFERING— BOO  RAYTHEON— CKS03AX— 65,  each  1  TT  C  FOR  YOB 

ELECTRONIC  SURPLUS  BROKERS 

148  CHAMBERS  ST.,  NEW  YORK  RECTOR  2-151 
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Prtw*  NEW 


DC  MOTOR— Eiuer«ao  Electric.  Trpe  1M4P044; 
(1447.  1  II.  P.  5400  Rl’M.  13  Tolt!«.  100  mmp 

I>(HibIe  end  KhAft  S'  dl*.  b^r  I-S/IO*  length  c 
e^h  end.  44x4HiO'.  Wt.  17  Ibe.  I*i1< 


We  new  tteek  ever  100.000  plate*  and  can  manufae* 
tere  standard  at  well  at  tpecial  tyaet  of  telenlum  ree* 
tiOert.  rect.  tuppllet.  and  XFMR8.  Lew  prieet  .  .  , 


flrliiK  of  Riinii. 
circuit  hrcekrr!! 


SEARCHLIGHT  SECTION 


TRY  WELLS 


FOR  ELECTRONIC  COMPONENTS 

We  offer  immediate  delivery  from  our  vast 
slock  of  more  than  2$,000  items — all 
standard  make,  carefully  inspected  and 
fully  guaranteed.  Our  prices  are  below 
market. 

Always  Cheek  Wells’  Stock  First! 

Quotations  and  quantities  available  will 
he  given  immediately  upon  request. 

ADEl  ClAMPS 
ANTENNAS 

/niu/dfors.  Aloit  Sectiofit  m 

•  s  BINDING  POSTS  -  // 
BLOWERS 

\QrJ3/  CABLE  ASSEMBLIES  W  X 

CHOKES  ®  • 

COILS 

CONDENSERS 

Oil  Filhd,  Bathfuh,  Hearing  Aid,  Transmitfmg 
Mica*,  Sifvar  Mkot,  Ceromk,  Voriabl^,  rrwnmwr 
CRYSTALS 

DYNAMOTORS  B  BRUSHES 
FILTERS 

FUSES  &  MOUNTINGS 
GENERATORS 
GROUND  RODS 

HEADSETS  j 

LORD  MOUNTS 
LUGS 

MOTORS  B  BRUSHES 
PLUGS 
RECTIFIERS 

*  Swipnrvm,  Coppwr  Quid*,  Mpfpr,  Diodw 
'  RESISTORS^AII  Typpt 

SELSYNS 
SOCKETS 
SWITCHES 

Aircro^,  Micro,  $«vifcKoffot,.To99/o 
^  TIMERS 

JCQJ  TUBING— F/o>(bU 

TUNING  SHAFTS 
TRANSFORMERS— All  Typdt 
VIBRATORS 
WALKIE  TALKIES 

Availablj  Now! 

A  coirplete  signal  corps  stock  number 
listing  of  items  in  our  slock.  Write  for  list¬ 
ing  No.  SG-2U0.  (For  government  agencies 
and  contractors  only.) 

Manufacturers  and  distributors — write  for 
Radio-Electronics  Catalog  No.  H  )0I. 

Write,  Wire,  Phone  Your  Requirements 

all  phones:  SEeley  8-4143 


WELL 

SAM.ES„  INC, 


RADIO  RECEIVER 

\  BC-AR-42f.  Wnttpm  CiM. 

^  trk.  Uten  foor— 39  44’p.  oon 

^  OOP— 38  tubM. 

^  Comop  complotr  with  alx 

I  nvw  tubvt  nod  tuning  enbln. 

I  #  ■  «»•  6x7x15'.  Wt.  UW  lb*. 

Uw  }>rM'e  l.rxn.l  X>  w  .>7.W 

3,750  WATT  RECTIFIER  TUBE 

Cpntinental  Cipetrk  C«.— Typs  CE303.  Hnlf-WOTP 
nit'rt'iiry  Tppor.  K«t*d  up  to  350  VDC  *t  15  amp. 
Filamrnt  3.5  volt— 30  ampp.  Mogul  boM.  Prtev 
XKW  . $9.95 

2.2B  KVA  PLATE  TRANSFORMER 

Unitpd  Trantfprinpr  Co.^llT  VAC-60  cy  primary. 
Sr«  on<1ary  4)(00  TOlU  CT  at  0.475  amp  DC.  HIPOT: 
1M-1500  VKM8.  8CC-7000  VRMH.  Herrortleally 
M-alrd.  Hlsp  10  x  10  x  11'.  Wt.  94  Iba.  Klnlah  hat 
a  fpw  mratchpp  but  otbcrwlae  pprf«ct.  Prlcp  brand 
NKW . $29.50 


ELAPSED  TIME  METER 

fipapral  Eloetrk.  8ym.  MS05.  Indl 
eacpp  1-99.999  boura  115  VAC.  60 
eyclM.  S'  round  bakcllta  caar. 


SPECIALS 


fw/////// 


133  W.  CHICAGO  AVE.,  DEPT.  SL,CHICAGO  77,  ILL. 


GUN  FIRE  INTERRUPTER 

Mfg  by  Pox  InduwrlPt  for 
CMprtPR  Ctpctrk.  Mod.  150- 
^  CH-3.  Ihtatiwfflblrt  Into  two 

^  Indrpendrnt  grar  boxes.  Rack 

hair  1ft  worm  tvpe  with  a  30  to 


nation.  Rack  hap  a  O'  trarel.  Ball  and  tlecTe  bear- 
Ingi.  Slip  Stolls'.  W’t.  64  Ihn.  Acqultitloo  rout 
$156.00.  Our  prlOP  NKW  in  original  boxra  ONL> 
$6.99 


RHEOSTAT 

Idpal  for  regulating  voltage  on 
motors,  generatur-s.  tolderlng  troo'<. 
etc.  Ratetl  100  «att<*.  double  aind- 
Inga.  and  Huai  female  35  amp.  125 
volt  rerepiaclet.  Kuppllefl  in  either 
S.O  or  5.75  ohm  mo^lt.  iHprcifv' 
7x54x14*.  Wt.  34  lb*.  I*nc«  NKW 
ONLY  . $1.95 


OPEN  TYPE 

(  TRANSFORMERS — 60  CY. 

LJku..nu.H  *N92.  Input  1IS'S.V)  V  (hiliiut  IS 

V  at  100  amp^.  Secondary  Itwdii  16* 
^  D'  "  loftrf  74x5x6*.  Wt  40  llw.  l»rlce 
^  NKW  $16.50 

1^4329.  Input  115  \  (hiiput  2.5  V  at  9  amp. 
34x4x4*  Wt.  64  lb*.  Price  NEW  $3.75 

X300.  Input  11'  N'.  Output  11  at  5  amp. 

24x34x34'-  Wt.  3  lb*.  iMce  SKVf . $2.M 

PROMPT  DELIVERY  ON  ALL  ORDERS 
ALL  MERCHANDISE  FULLY  GUARANTEED 

Tfms:  Prkds  FOB  $t.  Louis.  Cask  or  75% 
with  of^ors.  BatofKO  COO.  Baiod  Coocoms 
(DBS)  Not  10  days  cash.  Prices  sub>ocf  to 
choo^o  vitAout  ootico. 

McNEAL  ELECTRIC  B 
EQUIPMENT  CO. 

4736  Oliv*  St.  St.  Leuit  t.  Mo. 


NEW!  Barry  Eloctreiiict  Cor,.  EicloHva 
UNIVERSAL  RECTIFIER 
Wp  kavp  dpvpipppd  top  MW  Dlrpctrpa  Unlvprtal  Sp- 
IppIum  RpetiSpr.  whieh  for  tlM  Srtt  tiwp  pprwHt  a 
tlaglp  stack  to  wart  at  a  half-wavp  rpptiSpr,  full-wavp 
Mfltpr-tap.  pr  bridfp  rpctiSpr  aprply  by  protpr  epn* 
MPtipat  tP  Hm  cputactt.  Thppp  rpcttSpra  arp  a  nutt 
far  labp  and  pceatlppal  atart  #f  SPlaaiaoi  RactiSart. 
Full  hopk-ap  and  taebnical  Infaraiatloii.  Ordar  la  tba 
fpllpwinf  tliap. 

3  .Lmp*.  (Up  to  3U  roltt  Input). . S  3.75 

5  Amp*.  (Up  to  30  Tolti  input) .  7.50 

10  .\mpp.  (Up  to  SO  Toltt  Input) .  t2.25 

IS  Amp*.  (Up  to  SO  folu  Input) .  14.2$ 

SELENIUM  RECTIFIERS 

FULL-WAVE  BRIDGE  TYPES 


•  Now,  Solonium  Roefifior  Tronsfonnors 

PKl:  115  V..  60  cycle*  In.  )  4  Ainp*  ..  .$  0.75 

Sec:  9.  IS.  16.  34.  and  36  >  13  Amp*  ...  16.75 

Yoltt  1  24  Amp*  . . .  35.75 

".Made  to  our  itpeca  for  continuous,  beary  duty  Uac" 

•  II5V.  PRI.— 36V.  SO  amp  teeand  XFMR  $39.95 

•  1 15V.  PRI.^V.  <»  (90  Amp.  SEC  ..  $59.95 

•  115/230  V.  60  ey.  PRI.  SEC.:  US.  30.5.  33-5.  and 


EMAC  32  KV 

VACUUM  CAPACITORS  BOXED 

6MMF . St.SO  —  12  MMF . $10.95 

SO  MMF.  $13.50 


•  Wettan  Matart.  0-100  miera  amps.  2'/*'  DiPMk 

Naw  Baxad.  VERY  Spaclal  at  only . %iM 

•  Blilay.Typa  SMC— 100  Ke.  Crystal  Standards 

Naw  . 


of  Notiofiolly  Advertised  Brondt. 

OA3 .  $.90  SX4.C  .  .tS 

OB3 .  1.10  SZ3  .  .95 

IAEA .  1.19  6AB7 .  30 

1B23  .  3.25  6AC7  .96 

1B2S .  9.90  SAGS  .99 

IBM . 12.50  0AG7  LSO 

1B27 . U.00  OAKS  .  .  .75 

IBSKSVL.)  4.50  6ANS .  2.7S 

ll.a(G.E.).  4.90  6AQ6 .  30 

Um . 79  9BH6  .  .75 

mn-B  .  ..  1.25  6BK7..  ..  LAO 

1N23  .  LIS  OCA .  .60 

UI25.A.  ...  2AS  trt  .  .99 

lim-B.  ...  $.65  Oil . 56 

INM .  7.M  6i6  .  .99 

INM . 94  6J7  .  .95 

UI36-A  . .  .65  6K7 . 75 

IMU'AOOB  1.21  61.7 .  .96 

1M45  466C  Un  tS7  .96 

1N64  .  .16  6SN7QT  .  .75 

1PM  1.66  7C2S .  325.66 

2EM  3.95  7C36  %SA0 

2EM  S.U  672-A(O.E.)  3.16 


our  lorge  stocks 


136  LIBERTY  STREET  •  MEW  YORK  6.  N.  Y. 
Pkana:  REetar  2.2S63 
CaMa:  Barrylaet.  N.  Y. 
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OIL  CONDENSERS 

2  MFD.  5000  VDC  with 

rhfcfc>t» . $11.95 

•  MFD.  COO  VOC  CP 
70  BIFF  605K  with 
BrwdMtt.  *2.75  —th: 
I  h»  100  Iwt  •wch  11.45 
I  I  MFD.  2500  VOC  Type 

I  Ti . 02.75 

I  4  MFD.  1500  .  52.98 

I  10  MFD.  2500  V  57  98 
I  I  MFD  6000  VDC  In- 
L  TtPen  Type  FP  $12  75 
^  BATHTUB  CONOEN. 
SCR6  CP53BIFF504K 

.SMFO— 600V . $.64 

Round  I  MFD.  iOOO  VOC  eerew  Type  I  Luf  2*/4' 
Hlfh . 504  04. 


Weeton  WATTMETER  Model  641  0*4  KW  250  V. 

20  amp .  $32.75 

Voltmeter  Weetinthouee  Type  NX35  0-500  V  DC 

3',*’  rd.  F8-IMA . $12.35 

0-t50V  AC  Type  NA.35  F8.IMA  $7.85 

0.-I50VAC  BuHinpton  2'  $4.75 

Meter  0-15  MA-DC  Weetinphouee  RX<37  4' 

•Quare  .  .  $11.85 

COUNTER  Veeder  Root  Ratchet  5  Number  Type 


UG  CONNECTORS 


LEONARD  GREENE 


ALL  the  material  in  STOCK 

381  Tremont  S».— HA  6-4794 


BOSTON,  MASS. 


CONDENSERS 

10  mfd. — 600  V . $  .89 

Ttiree  term.  bot.  mntg.  chonnel  type.  Dims. 
35.4''x3|^"a2".  Two  S  mfd.  sections  roted  400 
V  at  72  deg.  ‘‘C.  1800  V  test.  Meets  com- 
merciot  specs,  for  600  V  operotion  up  to  40 
degs.  Ideol  for  filter  or  power  foctor 

oppiicotion  where  ruggedness  ond  quolity  ore 
poromount.  Corton  or  24  weight  42  lbs. 

$.79  eo. 

6  mfd.— ISO  V . $  .29 

Three  term,  duoi  3  mfd.  oil  cond.  complete 
with  brockets,  measuring  4t4"x15^"xV^ 
Ideol  for  oudio  crossover  networks. 

16  mfd. — 600  V  $1.75 

Dual  8  mfd  oil  filled  cond.  hermeticolly  seoled 
ond  pocked.  Tobe  type  PT-SC-II  meosuring 
344"x25i"x2H***  Stud  mntg.  centers  2  . 
Plugs  into  stondord  four  prong  socket.  Quon- 
titf  discount. 


8  mfd.— 1000  V  $2.10 

Duoi  4  mfd.  oil  cond.  herm.  tooled  ond 
pocked.  Cose  of  10 . $1.85 


7  mfd. — 600  V . $1.25 

4  mW. — 600  V . $1.10 


6  mfd. — 600  V . $1.55 

JAN  approved  CP70BIFF60SK 
Complete  with  brockets 


8  mfd.— 1000  V.  JAN . $3.25 

4  mfd. — 600  V.  JAN  $1.35 

.5  mfd. — 400  V  $  .19 

.5-.1  mfd.— 2000  V . $  .69 

-  -  -  -  KITS  -  -  -  - 

Special  Mica — 100  @ . $3.50 

Special  S.  Mica — 100  @ . $6.50 

Oathtub  Cond. — 15  @ . $1.00 

Rotary  Switch — 10  @ . $1.50 

Potentiometer — 10  @ . $1.29 


SEE  MAY  ISSUE 


For  mony  other  listings  of  condensers, 
switches,  connectors  ond  instruments.  Inquir¬ 
ies  solicited. 


WANTED 

Condensers  of  oil  types  in  ony  quontity. 
olso  ether  stondord  components.  Top 
prices. 

Write:  — ART  HANKINS,  Owner 


MONMOUTH  urn  LABS. 

X  159  OAKHURST,  N.  J. 


RECTIFIER 

for  IM’  IPI  xnitr.  110  V,  60  eye.  Input;  out¬ 
put  1,0110  V.  (A  3.'>0  miLv  ExofllfDt  run<i.  $250.00 


TUBES 

2J22  304 

6407  304TL  VRT.S 

8A(;.5  807  VKOO 

RIj6M  81.3  VRIO.S 

6X5  S29  VR150 

Oomplrte  line  of  C.R.  Tubes 


SCR-284 

TRANSMITTER-RECEIVER 

Complrt.  with  I'E-IO.I.  IT,-1M.  W  DM  plus 


MARINE  EQUIPMENT — Complete 
Line 

5—100  W.  Transmitters;  voUatie  Input  6.  12.  24. 
32.  4H.  110  V'lK'  and  110  VAC.  60-day  marranty 
with  each  set.  Here  are  some  sample* ; 
lOO  W.  TRAXSMITTKR.  New.  cmplete.  $349.00 
MW.  TRANHMITTKR  New.  complete. .  $299.50 
50  W  TRANHMITTKR  Ilf:t'EIVEIL  flood 

cond.  .  . $199.50 

25  W  TILWSMnTKR.  surplus.  Uke  new.  $99.50 
5  W.  TR.\N«t’KIVKU  New .  $89.95 


TEST  EQUIPMENT 


APR-5  Complete.  Excel,  cond .  . $375.00 

MN-24C  LOOP  f'AA  iiFproied .  34.50 

BC-375  TRAN8MITTER:  100  W.  Complete  with 
tuning  unit,  ihnamotor,  plugs  and  cables. .  .$47.50 


274 -N 

H8-U  HEA08ET8:  New  with  CI>  307  cord  to 


WHAT  DO  YOU  NEED? 


RADIO  tiKAR.  WK  PAY  TOP  IMILI^AR  AND 
WILL  MECT  ANY  COMPETITIVE  PRICE' 
WRITE  rS  TO  HELL  ANYTHING  IN  FXFX' 
TRf)NIC8. 

WRITE  FOR  PRICES  AND  INFORMATION 

COLUMBIA  ELECTRONICS  SALE 

522  South  Son  Pedro  St. 

Los  Angeles  13,  Colif. 


TUBES 

FOR  SALE 

2C40 

RCA,  IAN,  individ.  boxed  in 
Hermetic  Sealed  Bags 
at  $12.00  each. 

2K29 

at  $25.00  each 

Emeltone  Electronics  Co. 
1975  Walton  Ave.,  8ronx,  New  York 
LUdlow  3-8775 


SURPLUS 

SOUGHT  6  SOLD 

GOULD  GREEN  wo??h^%"4nVc  7 


CONTRACT  WORK 


DO  YOU  NEED 

PRECISION  ROLLED 
OR  ULTRA-THIN 

METAL  STRIP? 

WE  ROLL  •  $8r|iMt«-(8amdev«f 

•  PSitykti  It••l8  •  (oyytf  •  Itatl 

•  Nicbti-tilvif  •  Sttialiii  ItMli 

•  U*  Si98lt  •  Nlckal  •  ■•a4l 


out  MOOOm  IQUIMaiNT  INCUlOa  t—eiiwif.  2-NMl 


38«  ftMCl  n.  •  aUSMINS  54.  A  V. 
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SEARCHLIGHT  SECTION 


R.CA.  Model  MI-8167 

TRANSMIHERS 


SWEET  DEALS 

FROM  A  SWEET  OUTFIT 


Looking  for 

Hord-to-Flnd  Equipment? 

Hero  ia  Just  a  partial  list  of 
What  we  hare  to  oiler: 

•  BC34S‘i  •  BC-342'a  •  ART-13'a 

•  ABC-l'a  •  ARC-3'a  •  LM'a 

•  DYNAMOTORS  •  SCR-S22'a 

•  APN-9‘a  •  APN-4'a 

•  VARIOUS  TEST  EQUIPMENT 

We'll  Pay 

SWEET  PRICES 

for  your 

RADIO  &  AIRCRAFT 
EQUIPMENT 

W«  want  to  buy  paru  or  rqulpaMot— and 
wr'U  par  top  dollar  to  set  It.  Just  imd  u» 
thr  compl««  dope  on  what  you  have.  Um  type 
and  rundltioo  of  your  equipment— and  your 
anklna  price.  You'll  get  fast,  profitable  ac¬ 
tion.  It*«  )u5t  like  taking  "Candee"  from  a 
baby  I  Write  today  1 

CANDEE-AIRCO 

Dept.  E-2,  3306  Burbonk  Blvd. 
Burbonk,  Colifornio 

I'HAllLRSTON  0-1486  ROCKWELL  9-1970 


Output:  3M  Warn  C.W.  2M  Watti  Rad  ia  talapliaaa 
Input:  199  ta  299  Valto  AC  99/99  apt. 

»laa:  lO*  hl%K  ir  urida.  ir  daap. 

Tubas:  997».  919a.  099a.  969a. 

Cryatal  Oaeillatar  uait  bullt-la.  fully  ablaldad  and 
atabla.  All  aalf  cantalaad  Ineludlnp  antaaaa  nst* 
wark.  Maatar  Oaeillatar  unit  (avallaMa)  tta  la 
plaea  af  Xtal  unit,  tpaach  ampllflar  ia  aaly  ax* 
tKnal  aait  aad  baa  liO/229  v.  AC  lapiit.  fmr 
atapaa.  hipb  pala.  Talal  nat  w^ibt.  9«  Iba. 

Caaipiatal  Naur!  Fraai  Atachl  Quaatltlaal 
Prieaa  aa  Raquaat. 

COMMUNICATION  DEVICES  CO. 

INCORPORATEO 

2331  Twelfth  Avc.  N.  Y.  27.  N. 


WANTED 

WE  NEED  YOUR  SURPLUS 
ELECTRONIC  COMPONENTS 
OR  EQUIPMENT 

WE  PAY  TOP  $$$$$$  FOR: 

Bodio  Compeaaata  Wire  6  Cable 


Inatrumeata 

Beloye 

Tubes 

Sinol  Corps 
Equipment 
Reoeieeni 
Transmitters 
Tslewision 
Components 


SelsTBS  or 
Synchros 
Autosyns 
Motors  or 
Goaorators 
Tronsloffmors. 

Air  Coolod 
Tost  Equipmsnt 


OToil^lo  with  iowsst  prlM  and  condi¬ 
tion  or  ploeo  our  name  on  yonr  moU- 
inq  list  to  rocoivo  any  Ustlaqs  you 
may  issue. 

TECHNICAL  MATERIALS 
COMPANY 

104  Peerl  Street  Beitee  10,  Men. 


FOR  SALE 

Beryllium  Copper  Strip 
.0062  (+  -  .000S)xS"sM" 

No.  1  —  B  &  S  Hard 
700#  ATCdloble 

GLOBE  INDUSTRIES 

ISIS  Franklin  Street  Detroit  7,  Mlchlpee  | 


GLASS  TUBING 

PYREX  .  NONEX  .  URANIUM 
BULBS  A  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEVPORT  7-I2M 
R.  #1  lex  SBX  Keypert,  N.  J. 


I  Depl.  6E 

6  Church  St. 

New  Yerh  6,  N.Y.,  U.S  A. 
worth  2-7230 


I 
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SEARCHLIGHT  SECTION 


Unused 

ELECTRONIC 

COMPONENTS 


39  pieces 

BC-957-A  RADAR  INDICATOR 

22  pieces 

TA-12B  TRANSMIHER 

24  pieces 

RA-10-DB  RECEIVER 

32  pieces 

BC-605-D  INTERPHONE  AMPLIFIER 

PLUS 

Lorye  Block  of  AN  connectors  in  most 
sites  .  .  ,  big  assortment  electronic 
components;  plugs,  resistors,  conden¬ 
sers,  potentiometers  and  other  parts. 

★ 

Arailable  ior  inspection  at  our 
Baltimore  warehouse 

★ 

COMMERCIAL  SURPLUS  SALES  CO, 

4101  Curtis  Avenue 
Baltimore  26,  Marylond 
Telephone:  Curtis  3300 


LOCATE  in  NEW  ENGLAND 

Ideal  For  ELECTRONIC  or 
RELATED  INDUSTRY 


225,000 


SQUARE  FEET 
FLOOR  SPACE 


•  Brick  Building,  3  iloors,  bosement. 
Fully  Sprlnklered.  Separate  Air  Con¬ 
ditioning  on  each  ilooi, 

•  Modem  Boiler  Plant 

•  Ample  Private  Water  Supply 

•  3  Electric  Elevators 

•  Rail  Siding 

•  Oii  Street  Track  Loading 

•  Additional  Land  ior  Expansion 

•  Excellent  Oiiice  Building 

•  7  it.  Cyclone  Fence  around  entire 
property. 

•  PRICE  and  TERMS 
attractive  enough  for 
Prompt  ond  Serious 
Considerations 


•  Possession  Immediately  Available 


Arrange  ior  Inspection  —  Will  Gladly 
Furnish  Complete  Details. 


WOONSOCKET  RAYON  CO. 

A.  M.  Kahn,  Agent 

443  Clinton  St.  Woonsocket,  R.  I. 
Phone:  Woonsocket  5700 


WANTED 


e  AN/TRC-1  Equipments, 
e  T14  Transmitters, 
e  R19  Receivers, 
e  TS32  Test  Oscillators. 

Any  condition  or  quantity 
W-38.S8.  Klettronlcs 
330  W.  42nd  St.,  New  York  34, 


WANTED— 

TCS — Receivers  and  Transmitters 
BC-1000— Portables.  (SCR-300) 
BC-611— Handy  Talkie 
BG653 — T  ronsmitters — (SCR-506) 


ELECTRONIC  EQUIPMENT  WANTED! 


NOTE! 


COLUMBIA  ELECTRONICS  LTD. 


(of  N.  Hollywood,  Col.) 
has  combined  with 


ARROW  SALES,  INC.  (of  Chicago)  to  form  one  joint  company. 
We  hove  the  greatest  buying  power  of  any  concern  in  this 
field.  We  wont  to  buy  all  types  of  surplus  electronic  equipment. 
TELL  US  WHAT  YOU  HAVE.  USE  COUPON  BELOW— AND 
MAIL  TODAY!  (Note  new  oddress  of  joint  compony.) _ 


ITEM 

CONDITION 

PRICE  WANTED 

Te;  ARROW  SALES,  INC.,  74M  Vnrne  Ave.,  N.  Hellywood,  Calif. 


Nome 

Address 


SFf  AUHOW  SALtS,  INC.  AD  OH  PACT  369 


TBW-RBM  EQUIPMENT 


200  Ke.  te  20  Me. 

100  wem  pewer  euteut 
Cemelets  initelletien — 
2~Trenfiiiittert 
2 — Reeelvert 

1—  RectiOer- Modulator 

2 —  KectiOor  Power  uniti 
I — Dynamotor  supply 


I — Gas  enpino  ponorator 


2 — SO  Ft.  Ant.  masts  4  eceossorios 

DetoHs  4  prieo  on  request  FOB  Hempstead 

ALGERADIO  ELECTRONICS  CO. 

3SS  Jnekfon  St  Hempttaad,  N.  Y. 


TELEPHONE 

RELAYS 


Lvi«  Stock  of 
CLARE.  TYPES  C.  D  A  E 
COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  of  COILS  and  PILE-UPS 


.-fend  Ur  Vour  Spret.  lor  Our  QuoU 


Chase 


Electronic  Supply  Co. 
222  Fulton  St. 
New  York  7,  N  Y. 
OIgby  4-30St 
HOIIis  4-S033 


WANTED 

BDIIO  Telephane  Switchboards.  BDIOO  Telopreph 
:>witrhboords.  BD90  Power  Boards.  CEIOI  V-F 
Rineors.  6E72  Cabinets.  FMI9  Frames.  RA43. 

REC30.  KSS9M.  RAH?.  RA37.  RA9I  RoctiOers. 

BDIOI  Test  Boards.  SBO  Switchboards.  Typo 
CFIA.  CF3A.  CF2B  Carrier  Equipments.  Any 
rendition  and  quantity. 

Wn42l2,  KIf>rtronirs 

_ W  42  tft..  Nfw  YorR  36,  N.  Y 

Look  What  We*ll  Pay  (or  This  Equipment: 

RV  \>rd  Wf'U  I’ou  ff  fe; 

ATC  or  T-47  type  ART-13 .  $2SO.O0 

eC-312  4  6C-348  .  .  70.00 

BC-221  4  R5/ARN-7  .  45.00 

TS-251  .  175.00 

FL*30  or  Fn2i/ARA.9  Audio  Filters. .  .  $6.00  ra. 
riiu  TS147.  TS-14H.  KTA  IB.  MO-149  or  parts, 
^^liat  hare  you? 

V  4  H  RADIO  4  ELECTRONICS  SUPPLY  CO. 
20.3:;  W.  Vmico  Blvd..  Lon  Anieleo  5.  Calif. 
Tt'lppbooe:  KKpublic  3-1127 


WANTED 

SYNCHROS 

Autosyns — Selsyns 

Any  Type — Any  Quantity 


WANTED 

General  Electric  EL-1 

FUSE  HOLDERS 

State  Quontity,  Site,  Cesditiofl,  ond  Lowest 


Price 


WANTED 

Diehl  SSFjn 
Bendii  AY3I 
AY20 
AYI4 

Individual  uuiti  of  quontity  lots. 
W.4I7S.  Elortraolco 


330  W  43  8t..  View  York  3<.  N.  Y. 


WANTED  IMMEDIATELY 

COMPONENTS  and  PARTS 
Far  K-BAND  RADAR  SET 

Send  informotioA  and  prices  to; 

MR.  S.  M.  MARVICK 

6040  $.  Graonwood  Ava.p  CMcooo  37,  III. 
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SEARCHLIGHT  SECTION 


E  L  E  CT  Ccntpanij  9tvc. 

no  PEARL  ST.  BOSTON  10,  MASS.  Phone:  LIBERTY  2-7890 


m 
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A 


CONDENSERS 
ND  ELECTRONIC  TUBES 

IMMEDIATE  DELIVERY- FRESH  STOCK 


ELECTRONIC  TUBES 


Coastal  Ralay 


SEARCHLIGHT  SECTION 


We  bought  entire 
parts  inventory  of 
FINCH  FACSIMILE 


We  Bought  Entire  Ports  Inventory  Of 
FINCH  FACSIMILE.  We  Are  Setting 
Up  A  Complete  Invontory  By  Numbers 
Of  All  Integral  Genuine  FINCH  PARTS 
And  Will  Be  Equipped  To  Handle  All 
Your  Replacement  Requests  IMMEDI¬ 
ATELY 


l/\fhat  do  you  need? 


BC'906-D  Frequency  Meter 

IE-2I-A  Test  Set — Electronic  Corp. 

6C-376-H  Oscillofor — Pockord  Bell 

TS-16/APN  Test  Set 

EE-99-T3  Telephone  Repeater 

EE-6S  M  Test  Set 

EE-«5E  Test  Set 

ME-21-A  Mointenonce  Equipment 

1-198-A  Signal  Generator 

TS-328/U  Frequency  Meter 

ID-6A/APN-4  Indicotor 

TS-323/UR  Frequency  Meter 

TS-U7/GP  Wavemeter  Test  Set 

SR-90'A  Het.  Frequency  Meter 

620'A  G.R.  Het.  Frequency  Meter 

720A  G.R.  Frequency  Meter 

546B  G.R.  Micro  Volter 

SG-13  G.E.  Sq.  Wove  Generotor 

715  R.C.A.  Scope  Console 

VM27  Berber  Voc.  Tube  Voltmeter 

726A  G.R.  Voc.  Tube  Voltmeter 

TUFM  U.S.  Television  Sweeper 

155  R  C  A.  Scopes 

188X  Hickok  Sig.  Generotor 

300A  H.P.  Hormonic  Wove  Anolyzer 

B-6  Browning  Lob  Freq.  Meter 

E'400  Precision  Sweer  Generator 

312B  R.F.  R.C.A.  Noisemeter 

Leeds  ond  Northrupp  Temper¬ 
ature  Resistonce  System 
154  AS  Freq.  Moduloted  Generotor 

19X  Hickok  Crystol  Control 

Microvolt  Generotor 
TS-59/APN-1  Test  Set 

TS-134/IJPM-1  Consists  of  2  wove  meters;  2 
osc.  KOpe,  160  to  485  me. 
715  R.C.A.  ^ope  Console 


- WANTED - 

RADCOM  poys  highest  prices  for  sur¬ 
plus  equipment,  ports  and  tubes.  We 
need  TCS-7  ond  up;  SCR  274-N;  SCR 
399  equipment;  BC  312,  342  ond  348 
Receivers;  SCR  522  equipment;  SCR  211 
frequency  meters  and  RA-34  rectifiers. 


loaA  Smt  wtcok 


IRADCOM  Engineering  Co. 

I  a  LIVINSSTON  ST  NEWARK  3,  N.  J  I 


Tel  Bigelow  3-5434  ond  3-4410 


|4i  SPECIALS  OF  THE  MONTH  ^ 


TUBES!!  BRAND  NEW  I  STANDARD  BRANDS !  TUBES!! 


W*  or*  clearing  ear  tramaadeas  tab*  ttoek  at  the  lewatt  prices  ever.  Take  ad¬ 
vantage  of  tkis  oppartvnity  to  stock  np.  Transmitting-^athode  Ray — Mag¬ 
netrons — Pkoto  Electric — Klystrons — Special  Rerpose — Receiving. 
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DIGBY  9-0347-8-9 


CABLE 

HAMSHACK  NEWYORK 


TELETYPE 

NYl-771 
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RADIO  HAM  SHACK  Inc. 


189  GREENWICH  STREET 


NEW  YORK,  N.  Y. 


SEARCHLIGHT  SECTION 


Mctfr  with  range  of  500*4000 
'  test  Magnatnin  and  other  mag* 
I  a  gap  of  I  *  4*.  Complete.  Brand 
. $32.t0 


Portnbie  Cauai 
Gauss.  Used  t 
nets.  Probe  hi 
New . 


H-HS 


AN/ARC-1  TRANS/REC. 

Provides  Rsdlo^Telephooe  Cocamunicatlos  be* 
tween  Airrrmft  or  Aircraft  and  Ground.  Com¬ 
plete  with  Shock  Mount  and  Control  Box.  Input: 
2hV  IKT.  Excellent  conditifMi.  Available  in  either 
10  nr  20  Crystal  Controlled  Clianaela  100-150 
MC8.  checked  out. 


FLUXMETER 


T$*34/AP  SVNCROSCOPC  AND  OSCILLOSCOPE. 
I'sed  to  test  and  service  airborne  and  ground 
radars.  Complete  In  portable  carrying  cjiae  with 
all  probes,  cables  and  accessories.  Input  llOv 
50-2500  eye.  Excellent. 

TS-IS  Altimeter  Test  Set.  Used  to  check  vsrtous 
altimeters  or  as  an  accurate  wavemeter. 
New . SM.tS 

TS-Sl/AP  S-band  Echo  Box.  Using  meter  provided, 
it  is  possible  to  maximise  the  XMTR  adjustment 
and  determine  relative  power  output,  t'omplele 
with  probe  and  cable.  Very  good  conaitioa.S  140.00 

TS-13/AP  Xa  band  signal  generator,  wave  meter, 
wattmeter.  Precision  Isb  microwave.  Teat  set 
will  provide  either  pulsed  or  t'W  output  in  Xn 
hand.  Input  115v  60-K00  eye. 

TS-220/AP  used  to  measure  peak  power  output  of 
any  xmitter  in  the  range  of  200*1000  mcs.  Has 
provision  for  Mcilloscopic  signal  observation  and 
built  in  calibration.  Part  of  AS/APM-29. 

TS-OD/AP  freq.  meter  covering  range  of  100-1000 
mcs.  complete  with  calibration  charts,  antenna 
A  crank.  In  metal  carrying  case.  Excellent  $72. BO 

TS-ITO/ANN-S  XTAL  controlled  test  oac.  with  the 
following  freq.  ranges:  .T:i2.5.  SHH.N.  »:!5.0  de¬ 
pending  on  XTAL  in  use.  This  set  la  used  to  align 
glide  path  receivers.  Batteries  snd  antenna  are 
self  contsined.  Excellent  condition. 

T$*8t/AP  Voltage  Divider  1:10  and  1:100  ratios. 
Wide  bsmi  for  true  pulse  shape.  Output  to  scope. 

T$-10  APN  Altimeter  Test  Set.  (kmmI  condition. 
Con  -lete  with  cables  and  dummy  antenna  $3$.00 

T$-12/  V.S.W.R.  Test  Set  for  X*band.  Complete 
with  .nplifler.  slotted  line,  termination,  adap¬ 
tors.  etc.  In  2  carrying  rases.  Excellent. 

T$-4S/APM-3  X-baod  sigosl  generstor.  5400-9500 
mcs.  pulsed  A  t'W  output.  Used  to  check  APS4 
snd  similar  sets. 

T$-3$  AP  X-band  Power  Meter.  Consists  of  power 
measuring  circuit.  Horn  antenna,  co-ax  to  wave 
guide  adaptor,  connecting  cable  and  probe.  Will 
measure  either  abs«>lute  or  relative  power.  Nomi¬ 
nal  band  of  usefulness  is  approx.  M. 5*9.7  KMC. 

TS-3/AP  S-band  Frequency  and  Power  Meter.  Port¬ 
able.  Battery  operated.  Complete  with  all  cables. 

T$-33/AP  X-band  Frequency  Meter.  11500-9500 
mcs.  ('ontains  crystal  detector  and  indicating 
meter.  Output  to  scope  will  indicate  pulse  wave 

T$-«2/AP  X-bend  Echo  Box.  8400-9500  mcs.  tuned 
and  untun*‘d  input.  Will  indicate  resonance  on 
meter,  ('omplete  with  pick  up  antenna  and  cable. 

It*l$  TEST  SET.  V.H.F.  portable  equipment  cover¬ 
ing  100-155  mcs.  Used  to  test  S1'R-522.  ARC-1, 
ARC-.l.  etc.  Complete  with  signal  generator,  fleld 
strength  meter  accessories,  la  carrying  case. 
Excellent. 

DC-221  PRECISION  FREQ.  METER.  Covers  150kc- 
20,000kc.  Can  be  supplied  with  or  without 
modulation.  Portable.  Complete  with  calibration 
hiHik  and  crystal.  Excellent. 

S-BAND  SIGNAL  GENERATOR.  Uboratnry  test  set 
using  707  Klystron  in  McNally  Cavity.  Has 
precision  attenuator  and  wave  meter,  ('omplete 
with  cables.  .Mfg'r.  Western  Electric.  Input  llOv 
50-2500  eye . $400.00 

OTHER  TEST  SETS 

278/AP  TS-189/U  LM 

102/AP  TS-nO/AP  lE-85 

47/APR  TS-15I/AR  TS-59/APN 

184/AP  TS-I9/AI»Q.5  TS-23/APN 


AN/APS-15A  RADAR 

High  resolution  X-band  Navigation  and  Blind 
Bombing  Radar.  Can  be  used  fur  high  or  low 
altitude  blind  bombing,  preciston  navigation  and 
to  home  on  X-haod  ground  beacons,  ('an  also 
be  used  for  ground  instslUtions.  Available  with 
or  without  the  flux  gate  gym  stabilising  system. 
Presentation  is  a  5*  P.P.l.  a  .*)*  A  scope  and  a  5* 
remote  P.P.l.  Power  input  Is  28v  sod  ItOv 
400  eye.  The  following  units  are  supplied: 
tranareceiver  RT-15A.  indicator  R-7HA.  antenna 
A8-1H.  control  C-33.  ampliBer  AM- 1 9/ APA- 1  4. 
range  unit  ('P-11,  computer  CP-10,  remote 
P.P.l.  lD.:i0/APS-2.  Junction  box  J-15  and 
J-14.  all  plugs  and  connectors.  With  the  flux 
gate  syatem  AM-21  and  CN-4  are  supplied  in 
addition.  Weight  Is  approx.  375  lbs.  irutalled. 
Electrical  characterisi  ics  are  aa  follows:  freq. 
X-band.  power  output  approx.  40  KW.  range  5. 
80.  50  and  100  mile  search  and  beacon.  Pre¬ 
cision  ranging  and  bombing  on  5  to  30  milea. 
Antenna  beam  width  4*.  Precision  expanded 


SCR-555  DIRECTION  FINDER 

Freq.  range  IK^— 55  mcs.  Complete  Installntions 
availsbie  including  the  quonset  hut.  Bearing  Indi¬ 
cation  is  aural-null  or  left-right  bearing  on  a  meter 
type  indicator.  Power  input  is  12v.  Weight  of  com¬ 
plete  installation,  approx.  2500  lbs. 


AN/UPN  1  &  2  PORTABLE 
RADAR  BEACONS 

B-baDd  beecons  that  can  he  Interrogated  by  any 
S-band  radar  in  a  45  mile  range  and  will  an¬ 
swer  with  a  coded  reply  which  can  be  changed 
as  desired.  The  UPN-l  Is  battery  operated.  Hie 
UPN-2  la  llOv  60-2600  eye.  Weight  Is  approx. 


APR-1  MICROWAVE  RECEIVER 

We  can  supply  from  stock  AN/ APR- 1  receivers  and 
8  tunlrqt  units  to  cover  the  freq.  range  of  88-1000 
mcs.  These  receivers  are  almost  ideatical  to  the 
APR-4  equipment  and  the  tuning  units  sre  directly 
interchangeable.  These  sets  have  outputs  for  a 
paakdaptor  and  pulae  analyser  which  can  be  sup¬ 
plied  on  request. 


AN/TPS-1  SEARCH  RADAR.  This  is  a  pack  port¬ 
able  ground  search  radar  for  the  detection  of 
aircraft  up  to  100  miles.  Range  and  asimuth 
data  is  disolayed  on  a  7*  P.P.l.  and  n  5*  "k" 
scope.  This  set  was  called  the  G.l.'s  radar  be¬ 
cause  of  its  niggedneas.  dependability  and  eaae 
of  servicing,  (’omplete  tech  data  is  as  follows: 
Range 

Max.  100  Mi.  P.R.R.  200  Per  Sec. 


SCR-2SS  G  Automatic  Radio  Compaaa.  Freq.  range  I 
200-1750KC.  Complete  with  BC-433-G  receiver. 
B('-43l.  LP-21.  1-Kl.  1-82.  BK22.  etc.  Very 

R(M>d  condition .  S120.0S 

TCS  Marine  Radio  Telephivae  and  Telegraph  Xmit- 
tine  and  Receiving  Equipment.  Freq.  range  1500 
12000KC.  Coasisia  of  xmitter.  receiver,  antenna 
loading  coil,  remote  control  box.  power  unit, 
cables,  etc.  Power  input  Is  12  or  82v  DC.  We 
can  supply  an  llOv  AC  power  supply  for  statiua- 
ary  use  at  additional  cost.  Excellent  coaditlon. 
SCR-S3G  Xmitter-Receiver  (handy  talkie).  Freq. 
rang*-  S885-5S00KC.  Complete  with  eolla.  tubes. 
cr> stale.  Very  good  coaditlcMi.  Pair.  ■  .  -SIOS.OO 
AN/ARA-10  Panoramic  Adaptor  for  use  with  any  re¬ 
ceiver  with  following  IF’s:  456KC,  5  mcs,  SO 
men.  Unit  will  give  panoramic  preaaaiatloo  ( 1 
me  wide  for  455KC  input)  (lOOKC  for  5MC 
input)  (2M('  for  SO  mcs  input).  Power  laput 
115v  400  eye.  hut  can  be  changed  with  the 
addition  of  a  proper  power  traaaformer.  Excellent 

condition . S17S.00 

10  CM  R.F.  package,  2700  mcs.  CUiasiats  of  BC- 
1007  modulator  and  B('-1091  RF  bead.  Power 
output  approx.  40  KW.  Complete  with  tubes 

. S12S.00 

AN  CRT-3  Victory  Girl.  Dual  frequency  emergency 
lifeboat  xmitter.  Complete  with  xmitter,  kite 
hydrogen  generator,  etc.  New  in  knnpaack.  C.A.A. 
approved 

AN.ARR-8  Radar  Search  Receiver.  Freq.  range 
1000-3100  mca.  Will  detect  aignala  up  to  10,000 
mcs.  with  reduced  sensitivity,  (^oatalna  oecUlator 
and  mixer  cavity,  IF  strip,  power  supply.  Input 
50-2600  eye.  115v.  Excellent  condition. 

T-SO  Radiotelegraph  Transmitter  complete  with 
power  supply  and  all  accessories  with  spare% 

Portable.  New  in  eases . S27S.|ID  ! 

AN/APT-8  300-1500  mcs.  xmitter  cavity  usnllattf  . 
using  3C22  lighthouse  tube.  Power  output  .8# 
watts.  Noise  modulated.  Excellent  coaditiom 

Complete  with  all  tubes .  SIOS.S# 

SM-IM  Radar  Receiver  Indicators.  Freq.  195  mem 
2  R.F.  stages,  3  IF  stages.  1  video,  etc.  NeM 

condition .  $07. S# 

SCR-S22  VNF  Airbema  Cairn  and  EqwIpmaM.  Fre<k 
range  100-155  mcs.  in  4  channels  receiver  aiiR 
transmitter,  ('rystal  controlled.  C.omplete  equips 
ment.  Consists  of  trana/rec.  control  box  BC-502i^ 
dynamotor  PE-94,  AN104A  aatennn,  plugs,  etm 
Power  input  with  PE-94  la  28v.  We  can  supplp 
PE-98  dynamotor  for  12v  input  at  additional  conC 


AN/ARR-2X  RECEIVER 

Secret  Tranamiaaion  Receiver  for  reception  of 
double  modulated  carrier.  Will  receive  235-258 
mcs  signals  that  have  been  modulated  by  a  600- 
750  KC  signal,  W'hen  carrier  is  heard  on  a  stand¬ 
ard  receiver  no  modulation  la  heard  on  the  car¬ 
rier  when  actually  spaech  la  being  traaamitted. 
12V  DC  input. 


AN/TPS-3  PORTABLE  RADAR 

Lightweight  Portable  Search  Radar  fur  detection 
of  aircraft,  in  the  frequency  range  of  500  MCS. 
p«>wer  input:  115v  400  rye,  1330  watts,  2hV 
IH'  4n0W.  Complete  installation. 


SO-13  S-BAND  MARINE  RADAR 


synch,  output  avsilable: 
arcuracy -*-5  »:  powerout- 


PHONE:  DIGBY  9-0347-8-9 


iS 


JIlIPJ.l.lJJ.HU: 


TELETYPE:  NY1-771 


WRITE  FOR  QUANTITY  PRICES 

Rricee  enblect  te  change  withent  antice. 
F.O.B..  NYC  mini  mum  erder  $10.00. 
20%  dspaelt  raquired.  All  marchaadlae 
guaranteed. 


RADIO  HAM  SHACK  Inc 

Il89  GREENWICH  STREET  .  NEW  YORK,  N.  Y 


CABLE:  HAMSHACK  NEWYORK 
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TABOGR/\M 

I  '  WBITE  FOR  IT  I 


I  WE  STOCK  LARGE  VARIETY  Of 

[components  tell  us  your  needs 


TUBES 


U»e  Tour  Priority  (or  SPtEDT  Ot LI V t PT  —  E ■  (cod  Tour  DO  K  Cootroct  Nos 


Top  Dollor  Potd  for  Youi  Surplus  Tuht 


THAT'S 


THAT'S 


BUY 


BUY 


r:j-.<*!#im!iirnTinriTT7;T 


54/40  130/100 

Volta  Volu 

•oM  It.M 

•.n 

U.M  1S.00 

SO.OO  40.00 

S2.M 


NVIMS 
NVUI  >45 
tl7L  M7GT 
117M7CT 


1»T23A« 


INDEX  TO  ADVERTISE^ 


Aflirnoo  Colloid*  Company .  47 

Acme  mertronlcfi.  Inc .  3tS 

AUamM  A  WeoCInke  f’ompnay .  34 

Arroiiaatli’al  Communlrallona 

f^fiulpmont,  Inc.  .  73 

A'ti'A  IHvIfilon  of  KImattr  Stop  Nut  Corp. 

of  Amcrlcn .  326 

.\Jrcruft-Marinc  Products.  Inc . 167 

Alrpax  Productn  Company  .  ■  .  ]6‘* 

Aldcn  Produ4‘tH  f'ompiuiy  .  61 

Allcn-Bradlc>  Cn .  37 

Allen  (*o.,  lnc.»  L.  B . 342 

Allied  Control  Company,  lac  .  166 

American  Klectrical  Heater  Co .  238 

American  l>ava  (  orporatlim .  31 

American  l*henollc  Corporation  .  138 

American  Televlfilon  A  Radio  Co . 378 

\meti<‘an  Time  ProdocU.  Inc .  173 

Amprrex  Klectronlc  Corp . Third  Corer 

Amperite  Co.,  Inc .  333 

Ampex  Blertrtc  Corporation .  3U3 

Andrea  Corporation  .  367 

Antl-Corroaire  Metal  Pnaliicto  Co.,  Inc.  .  236 

Ap4*o  .MoMubeiT  Co . 308 

Arkurluht  Flnlohinx  Co  .  260 

Arnold  Rngineeiinf  Company . .  38 

AulMim  Mannfacturlnc  Company . 337 


Corry’«lame«town  Corp .  316 

Coto-Coll  Co.,  Inc  . 333 

Cramer  Co.,  Inc.,  K.  W .  176 

Creaeent  Company,  Im- . 376 

(.'root  l^boratorlea,  Inc  .  .  .  338 

Crooo  Co.,  H .  363 

CnrtU  llccelopment  Jk  (‘o  .  331 


I>a8C  Klectric  Company,  Inc .  333 

IhUe  Prodncti»,  Inc . 165 

i>ano  fHectrlc  f'o .  337 

I>aven  Co .  16 

lleJnr  Amoco  Corporation .  386 

IMal  IJfht  Company  of  America . 340 

;»ocpke  Mfff.  Co.,  Inc.,  Chaa.  4Vm  36 

Bonham  Craft.  Inc .  346 

m>w  Comlnc  Corporation .  336 

IHakc  Manafneturinv  Co .  183 

Briver  C  ompany,  WUbnr  B .  236 

l>river>llarriii  Company .  163 

BnMont  l.4ibomtorleo.  Ine.,  Allen  B .  70 

duPont  deNemouro  A  Co..  (Inc.)  C.  1.  .  .  .  181 

Burant  Manofactorina  Co .  373 

i>X  Radio  Pr<»ducto  Co .  306 

’•>>na>lalMi,  Inc . 374 


liallantine  lioboratorico,  Inc .  81 

Baltic  Metal  ProdocU  CV> .  185 

Bany  Corporation  .  15 

Head  C  haln  Mff.  Co . 361 

Bell  Telephone  liobomtoriee .  333 

BendU  Aviation  Corporation. 

FiClIpee-Ploneer  Dmslon  .  184 

Pmlflc  IRvltdon  . 59.  361 

Red  Bank  INririon  .  335 

Bentley,  Harris  Manafacturinn  Co .  369 

Berkeley  Helentlflc  Corporation . 266 

Biaelow  Manufactniins  Corp .  317 

Bird  RIectroale  Corp .  318 

Birmingham  Hound  Reproducem.  Ltd. . . .  366 

BImbach  Radio  Co..  Inc .  318 

IMrtcher  Corporation  .  385 

HfMlnar  Indnstriea,  Inc . .  378 

Boeina  Airplane  C'ompany  .  173 

Bomac  lAboratoriea,  Inc .  164 

Boonton  Radio  Corporation  .  153 

Bora  C'orporatton.  Cieorac  W . 3S4.  335 


Bowser.  Inc .  369 

Bradley  laihoratoriea,  Inc .  43 

Brand  A  Co.,  Inc.,  William .  223 

Bridaeport  Brasa  Co .  171 

British  Natloaal  Radio  Show .  386 


Brown  Electro-Meaaorement  Corp . 393 

Brush  Development  Company . 64,  317 

Buraesa  Battery  Company .  333 

Burnell  A  Company .  371 

Hussmann  Mfa-  Co .  313 


l^astem  Air  Devicea.  Inc . 236 

FiOstaftp  Company  . .  336 

Faotman  Kodak  Co.. 

Imiustrtal  Photoaraphlc  Dlv .  163 

KIsler  Knalneerina  Co>«  Ino . 346.  343 

KItel'McCullouah.  Inc .  39 

Klastic  Stop  Nut  Corporation  of  America  261 

Rlectraa  Mfa.  Co .  316 

I'llet-trical  Induatriea,  Inc .  347 

Kl’TronIra,  Inc .  343 

Klectro  Motive  Mfa.  Co.,  Inc .  17 

f:iectro-Tech  Bqulpment  Company.^'...  363 
Fleet ro>Technical  Prodacta,  ^ 

IHv.  of  Hun  Chemical  Corp .  338 

Klectronlc  Computer  Corporation .  365 

Rnalneerina  Reaearch  Associatoa,  Inc....  333 
Frie  Reslster  Corp .  57 


Falr«-hlld  Camera  A  Instrument  Corp. . . .  180 
Fairchild  Recordina  Equipment  Corp. .  387 
Federal  Telec4Mnmnnlcatlon  I^alxiratories. 

Inc .  346 

Federal  Telephone  A  Radio  Corp . 355 

Federated  Sensl-Conductor  Co.  . 363 

Flltron  Co.,  Inc .  837 

Rnke  Knalneerina  Company,  John .  336 

Porter- Telchmaa  Company .  272 

Freed  Transformer  Co.,  Ine . 357 

Fudte  f'orporatlon .  307 


<  ambridgr  Thermionic  idrp .  9S 

(annon  Ele<‘tric  <'o .  200 

Carter  Motor  Co .  385 

Centralab.  Dlv.  Globe-l'nlnn,  Inc..  11,  18,  13 

e.G.S.  Laboratiwies.  Inc .  326 

Cheater  Cable  Corp .  176 

Chicaao  Telephone  Supply 

fVkrYM>r*^tlnn _  .  _  .  _  .  RV.  R^l 


f  hlcaao  Transformer. 

Dlv.  of  Ksaex  Wire  Corp .  234 

iinch  Manufacturlna  Corporation .  149 

f'lare  A  Co.,  C.  P . 243 

Cleco  IMv.  cd  the  Reed  Roller  Bit  Co . 206 

Cleveland  Container  C-o .  253 

Ciippard  Instrument  I^aboratory,  Inc...  106~ 

Cohn  Mfa.  Co..  Inc.,  Slamund . 274 

('olleetrott  Corporation  .  SS4 

Coliina  Radio  Company .  227 

t'«»mmunlratlon  rrodurta  ('ompany,  Inc.  24,  35 

(dndenaer  Products  Company .  3$ 

f  'onaolldated  Rnalneerina  Corp . 217 

Continental-Dlamend  Fibre  Co . 211 

Comell-DabUier  Electric  Corp .  63 

Cornell  Electronics  Corporation . 833 

Comlah  Wire  Co..  Inc .  S83 


Galr  Company,  lae..  Robert .  276 

ttsmeweil  Company  .  376 

tkeneral  Electric  Company, 

Apparatus  D^t . 68.  69.  177,  303 

t'hemlcal  Dept .  356 

f^ectronlea  D^t . 41,  79 

iencral  Industries  Co .  220 

iteneral  Radio  Company . 174.  17.5 

(dannlnl  A  Co„  Inc.,  O.  M . 314,  341 

f^oalln  Electric  A  Manufacturlna  Co....  274 

tiraphlte  Metallixlna  Corporation . 265 

GrayhUl .  317 

tireen  Inatnunent  Co .  267 

(•rtes  Reproducer  Corp .  380 

tiuthman  A  Co.,  Inc..  Edwin  1 . 358 


klallicraftera  .  50 

Hardwick.  HIndle.  Inc .  71 

Harper  Company.  H.  M .  277 

llaydon  Company,  A.  W .  820 

Haydon  Mannfactnrina  Co.,  Ine . 62.  63 

Heath  Company  .  627 

llelland  Research  Corporation . 266 

Hcineroann  Electric  Company .  81 

lleldor  Bushina  A  Terminal  Co.,  Ine....  38 


kccurocy  from  ±  1%  I  ^ 

0.05%  os  rw|«lr«l—  ^ 

■y  mownliiig  i - ‘ 


f 


Over  50  Standard 
Types  Including: 

IMxM***** 

Writ*  for  Shallerosi  Dcrta 
Bulloti*  USA 

Shallcross  Manufacturing 
Company 

CollingdQle,  Pa. 
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Please  send  us  copy  of  the  New  Switchcraft  Catalog  rot  1952. 


Chicago  22,  lllineb 


Hib  NEW  > 

CATALOG 

Should  Be  In  Your  File! 


This  new  Switchcroff 
catalog  is  unique  in  its 
completeness  which  ena¬ 
bles  you  to  find  the 
component  port  you 
need,  quickly.  The  new  .  ,* 

products  brooden  the  < 

adaptability  of  the  .  //// 

Switchcraft  line,  to  meet  I  III 

the  requirements  of  your  <  JJjJ 

equipment.  P'"  HH 

NEW  "ADAPTERS"  — 

Q  complete  line  providing  '-'^7 

o  convenient  interchonge  hh 

of  equipment  between  HU 

various  wiring  devices — 
new  ond  different  —  a 
big  time  and  labor  saver. 

NEW  "SHIELDED  JAX" — a  modification  of  the  "Littel-Jax"  for  use  where  it  is 
desirable  to  use  o  phone  jack  in  a  high  impiedence  circuit  where  effective  shielding 
is  necessary. 

NEW  "MICROPHONE  CONNECTORS" — for  use  with  single  conductor  microphone 
coble — ideal  for  input  grid  circuits.  NEW  "PHONO  CONNECTORS"  — -low  cost 
for  record  ployers,  FM-AM  tuners,  and  sound  recording  equipment. 

NEW  "TELEVER"  SWITCH — Rugged  type  lever  switch  of  light  but  rugged  con¬ 
struction,  for  opplicotions  requiring  dependoble  switching. 

NEW  "CABLE  ASSEMBLIES" — Standard  25  ft.  lengths  of  2  and  3  conductor 
rubber  covered  coble,  shielded  ond  multi-conductor  types — assembled  to  popular 
Switchcroft  Components. 

These  new  products  in  oddition  to  the  regular  Switchcroft  line  will  be  of  consider- 
oble  help  to  you  in  the  procurement  of  quolity  components. 


IN  CANADA — 

Writ*  to  Atlm  Rodlo  Corp.,  Ltd., 
S60  King  St.g  W.  Toronto  2B,  Conodo 


Switclicrott  Products 
arc  ovoilobic  ot  all 
Lcoding  Radio  Ports  Jobbers 


Use  Coupon  or  Write 


l4Ebor»tor)  lor  paectrontre,  Inc.  9\ 

lAmhdn  CScctriMiirc  Corponfetlon  .  SS7 

lAinukin  LnborulorIcH,  Inc .  S4? 

l4»ndlN  A  <tyr,  Inr . St.S 

Lal*olntc-Plm*oomold  Corp.  <Vcc-I>-X)..  1B4 

I.4IPP  Inwolator  C'o.,  Inr .  M 

Kday  Co . 27S 

l.rrdH  A  Northrop  Co .  ^ 

l,irland  Inr..  O.  H . 

Lonkurt  Elrrtrtr  Hair*  Co . 

l..rwU  A  Kanfman.  Inr .  t75 

I4ndr  .4lr  Prndarta  Co..  A..  DIv.  of  Union 

C'arbldr  A  Carbon  C’orp . 20R. 

Utton  IndurtiirH  .  Stb 

I^orkherd  Aln'raft  Corporation  807 


Mallor>'  A  Co..  Inr.,  P.  R -  »«.  I»l 

Mannon  I^aboratortm .  890 

Marronl  InNtrnmrntA  .  895 

Marlon  Elrrtrlral  Inntramont  Co .  8 

.Markrcn  .Marblnr  Co .  .  879 

Mr<iraw-Hlll  Book  Co .  SSA 

MrlAOKhlin.  <1.  I..  .\ .  888 

Vfeaaurrmrntfi  Corporation . 811 

Mrpro.  Inr . 84 

Mrtal  Hydiidr*.  Inr .  194 

Metal  Textile  CorpAiratlon .  801 

Metalft  A  Control*  Corp.. 

fieneral  IMate  IMv .  HO 

Metron  Inrtroment  Co .  198 

Mira  Insulator  Co .  .  88 

MIrhel  ManofarturlnK  Co .  848 

Mlrro  Sa'ltrh.  IMv.  of  Mlnnea|M»iU 

Honeywell  Kepulator  Co .  40 

Mllr«  Reprodurer  Co..  Inr .  848 

Milford  Rivet  A  Ma4‘hlne  Co  .  8.84 

Mltlrn  Mfg.  Co..  Im*..  Jame*  814 

MInnrHtmllH-llonrywell  ReciilatEir  C<i  .801 

Minnesota  Mining  A  Mfa.  Co  .88 

M14«‘hell-Kand  Insulator  Co..  Inr  199 

MoHinee  i*Hprr  Mill*  Compan.v  888 

Miilrhead  A  Co.,  l.td .  8 

Milliard  OventeaH.  Ltd .  848 

Murphy  A  Miller.  Inr .  894 

Myralex  <'onM»rntl<»n  of  .Lmerira  78 


llelipot  Corporation  . . 

llermaMral  Co..  Inr  . 

Ilermettr  Heal  l*n»durti»  Co  .  . .  . 
llewlett-PaA'kard  Company  . 

Ilt-tj  IHv.  nf  .Lerttvox  Corp.  . 
Hiiirhr*  Reaearrh  A  Development 
l4«l>orutorie«»  .... 


Impr«)«ed  Seamle**  Wire  Compaii>  880 

Indiana  Steel  PnKinrt*  Company  90 

tmliiHtrtal  CondenAter  Corporation  198 

Indurtrlul  Timer  Corporation  .  .  ....  80 

'  InHtrument  Corp.  of  Amertra . . .  .  889 

InN^nimenl  ReHUtom  <'o.  .  .  .  870 

InHulatlon  Manufarturem  Corp  .  .  80 

International  InMniment*.  Inr . 809 

Intrrnathmal  Kertlfler  Corporation .  74 

IntrrnatliHial  Ke*lHtanre 

Company  . 80.  87.  889.  881.  .889 

InvrMtment  Caattnir  Co .  841 

Ippidlto  A  C'n..  Inr..  >lameft .  811 

Intngton  8arnUh  A  InHOlator  C-o  .  181 


j  Jone*  IHv.  Howard  B.  Cinrh  Mfp.  Corp. 
.  Joy  Maniifartiirtna  Comimny . 


Kahle  Knirlneerlnc  Co . 

Karp  Metal  Produrt*  Co.,  Inr.  ■ . 
Kartron  . 


Krlloxo  Hwitrhboard  A  Sapply  Co. 
Kenyon  Tranaformer  Co..  Inr.  ... 

Keeter  Solder  Co . 

Keyatone  Prodiirt*  Company  .... 

Kinney  Maniifa4‘tarlnK  Co . 

Kirk  A  Blum  Mfx*  Co . 

Klein  A  Son*.  Mathla*  . 

Knight*  Company.  Jame* . 

KoUfonan  Inatroment  Corp . 


National  Company.  Inr. 
National  Moldlte  Company  .  . 
National  Reaearrh  Ciirporatlon 

Natvar  f'orporatlon  . 

N'eo-Sll  Corporation . 


Jellitt  Manufa<'tiirlng  Corp..  C.  D 
John»-Man\tlle  .  .  . 
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New  Hampuhlre  Ball  Beartns*.  Ine .  SOS  | 

New  Hermee,  Inr . S39 

New  York  Transformer  Co.,  liu* . 800 

North  American  Arlatlon,  Ine .  SIS  ] 

Northern  Kadio  Company.  Ine .  8S 

Northrop  Aircraft.  Ine .  SIO 

NoChelfer  Winding  laboratories . S^A 


Olympic  Metal  Products  t'ompany.  Ini*..  SSO 

Onan  A  Hons  Inr..  I>.  W .  210 

O'Neil’IrwIn  Mf|r.  Co .  Sll 


Panoramic  Ra<llo  Products,  Inc . 201 

Patton  Mactiuyer  t'ompany .  82? 

Phalo  Plastics  Corporation .  284 

Philamon  l^boratorica .  28.% 

Ptx  Manufactorinff  Co..  Inc .  SSO 

l*laskon  IMr.  of  lJbbey>Owen»>Ford 

Glass  Co .  16? 

Polarad  Klectronlcs  C-orp .  251 

Polytechnic  Research  A  Development 

Company,  Im*.  .  89 

Potter  A  Bnimfleld  .  2S2 

Potter  Instrument  Company .  S2S 

Precise  Measurements  Co .  S42 

Creclstcm  Apparatus  Co.,  Inc .  S88 

Precision  Paper  Tube  Co .  S28 

Presto  KecordloK  Corporation .  ?S 

Pyroferrtc  Co.  .  298 


Radio  C'orporatlon  of  America 

187.  22S.  279.  Fourih  Cover 


liadio  Materials  Corporation .  266 

Radio  Receptor  t'ompany,  Inc .  85 

Railway  Rxprrws  Armey,  Air  Ezpreoa 

IHv . 189 

Kauland  Corporation .  4S 

Raythe<»n  .Manufacturin*  Company .  245 

Reeves  Instrument  Corp . S41 

Remler  Company,  I.td .  S22 

Resistoflex  Corporation .  S16 

Rex  Corporation  .  S2S 

Rhode  Island  Insulated  Rlre  Co.*  Inc ...  51 

Rhoden,  lac..  M.  H .  76 

Hnnsel  Cord  A  Wire  Co .  SS7 

Rutlshaoser  Corporation  .  SS6 


Sanramo  Rlectric  Company .  2S7 

sarfces  ‘Dtrslan.  lac.. 

Rectifier  IHvIslon .  188 

iStner  Division  .  288 

scientific  Klectric  IN  vision  of 

**8*’  Corniirated  Quenched  Gap  Co . 287 

Secon  Metals  Corporation .  SS5 

Servo  Corporation  of  America .  S61 

Sessions  Clock  Co..  Timer  DIv .  202 

Shalleross  Manufacturinr  Company . S85 

shore  Woodwork  Co .  278 

slrma  Instruments.  Inc .  248 

Simpson  Electric  t'ompany .  55 

.tola  Electric  Company .  287 

Sorensen  A  t'ompany.  Inc .  67 

Southwestern  Industrial  Electronics  Co.  .  SS5 

specialty  Battery  Company .  SIS 

Sprarne  Electric  Company . 9.  201 

Stackpole  t'arbon  t'ompnny .  87 

standard  Electric  Time  t'ompany . 2S5 

'^nndard  Plexo  Company .  815 

I  star  Porcelain  Company .  S24 

Steward  Mnnufactorinc  Co..  D.  M .  S2 

Stoddart  Aircraft  Radio  Co .  S12 

Stokes  Machine  t'ompany.  F.  J . 216 

Superior  Electric  Co .  156 

Superior  Tube  Company  .  S5 

switchcraft.  Inc .  886 

Sylvnnla  Electric  Products.  Inc .  7 

Synthnne  Corporation .  187 


Tavlor  Tubes.  Inc .  186 

Tech  I.aboratories.  Inc .  299 

Technltrol  Knalneerina  t'ompany .  888 

re<hnolo6y  Instrument  t'orp .  200 

lektronlx.  Inc.  . 204 

Teletronlcs  l^iboratory.  Inc . 821.  842 

Telewave  I.wb<»ratories.  Inc .  S24 

Tenney  EiiolneerinK.  Inc .  190 

rhompM»n  t'ompany.  H.  1 .  821 

rhompson  Products.  Inr .  259 

Fobo  I>eutscbroann  t'or|»oratlon .  188 

Transco  Products.  Inc .  236 

Iransradlo,  I4d . 880 

TunO'Sol  Electric.  Inc . StA.  S2B 


A  new  plant,  doubling  our  capacity  and  providing  the 
moet  modem  facilities  for  rapid,  low-coet,  cloee- 
toleranoe  production,  permits  ua  to  drastically  reduce 
prioee  of  Chemelec  7-pin  and  S-pin  Teflon*-in8ulated 
miniature  tube  sockets. 

Depending  upon  quantities  ordered,  these  reductions 
range  up  to  50  per  cent. 

Now  there  is  no  need  to  compromise  with  quality 
because  of  price.  Also  because  Teflon  is  no  longer  on 
allocation,  Chemelec  high-performance  Tube  Sockets 
are  available  vdthout  restriction. 

We  invite  your  inquiries. 


UNITED  FLUOROCARBON 
SJATES  prooucts  division 

_  FABBICATOBS  of  TfFlON  KEIF 

WSkhIA  k  I  AND  OTHFB  FlUOBOCABBON  PLASTICS 

COMPANY  CAMDEN  1,  NEW  JERSEY 


*6u9o8t't  tftdvMark  Itr  its  MrafluorovIliyltiM  nm. 


ELECTRONICS  — ./uM,  7952 


TRUE  ZERO-CENTER  on  ALL  VTVM  ranges 
PLUS  Direct  Reading  High  Frequency  Scales 
48  RANGES  TO 

1200Volts*,2000Megohfns,  12amperes.  630B 

'DC  VTVM  ranges  to  *  60,000  volts  Ahen  used 
.V  th  Senes  TV-4  Super-High  Voltage  Safety  Test  P'Obe 


Important  Features 


Precision  Apparatus  Co.,  Inc, 

"  S?  K0«llCl  H«R0IKG  BIVO  •  IIMHURSI 10  N  I 


I  «‘tiilte  i'ompaii}-  . 

l'nk>n  Carbide  A  Carb«»n  C'orp.. 

Unde  Air  Products  l>lv . . . 

rnitrd’Carr  Fantener  t'orp . 

1  nited  Manufactuiinv  A  Service  C' 
I  nlt-ed  8tate«  Gaeket  Company  .  .  .  . 

Fnited  Htaten  Teetliur  Co..  Inc . 

i  iiKetl  TrHn<»formi‘r  Co . Sr<*4 


Chase  Electronic  Supply  Co . 

Columbia  Electronics  Sales . 

Comet  Electronic  Sales.  Co . 

Commercial  Surplus  Sates  Co . 37 

Communications  Devices  Co . 

Communications  Equipment  Co . 36 

Compass  Communications  . 

Convair . 

Cornell  -  Aeronautical  1  -aboratory ,  Inc... 

Cottone  &  Co.,  A . 

Daystrom  Inc.,  Instrum-nt  Division.... 

Davies  Laboratories,  Inc . 

l>it-Mco,  Inc . 

Edlie  Electronics  Inc . 

Electro  Impulse  Laboratory . 

Electro  Sales  Co . . 

Electronic  Enginering  Co.  of  Calif . 

Electronic  Expediters  . 

Electronic  Specialty  Supply  Co . 

Electronic  Surplus  Brokers . 

Flectronicraft,  Inc . 

Fmeltone  Electronics  Co . 

Empire  Electronics  Co . 

Employment  Council  . 

Engineering  .Associates  . 

K  r  c  o . 

Freeland  Pro<iucts  Co . 

(iencr.il  Electric  Company . 

tieneral  Motors  Corp.,  AC  Spark  Plug  Dii 

(ilobe  Industries  . . 37 

r.reen,  Gould  . 

Greene.  Leonard  . 

Goodyear  .Aircraft  Corp . 

Horlick  Co.,  William  ! . 

llnude  Supply  Co . 

Tliwhes  Aircraft  Co . 

lTI^trunt  Mit**  .Assjjciates  . 

IntrrMate  .Appliance  Co..  Inc . 

T.  S.  M.  Sales  Co . 

Tet  Propulsion  Laboratory . 

T-ectnmic  Research  L.aboratories . 35 

T-il>erty  Electronics.  Inc . 

Maritime  International  Co . 

Maritime  Switchboard  . 

Marsick,  S.  M . 

Maxson.  W.  I . 

McXeal  Electric  Equipment  Co . 

Melpar.  Inc . 

Metropolitan  Overseas  Supply  Corp . 

Michigan,  University  of . 

Minnesota,  I’niversity  of . 

Mogull  Co..  Inc.,  Alexander . 

Monmouth  Radio  Laboratories...., . 

National  Cash  Register  Co . 

Norman  Ra<]io  Distributors.  Inc . 

Photocon  Sales  . 

Porter  Radio  Sales  Co . 

Potter  Instrument  Co . 

Powell.  Harold  H . 

Precision  Electrical  Instrument  Co . . 

Radcom  Engineering  Co . 

Radio  Development  A  Sales  Co . 

Radio  A  Electronic  Surplus . 

Radio  Ham  Shack,  Inc . 38 

Radio  Sham  Shack  Corp . 

Radio  Surplus  Corp . 

Relay  Sales  . 

Reliance  Merchandising  Co . 

Sandia  Corp . 

Servo-Tek  Products  Co.,  Inc . 

Stavid  Engineering  Inc . 

Tab . 35 

Technical  Materials  Co . 

Telemarine  Communications  Co . 

Tracerlab,  Inc . 

Universal  General  Corp . 

V  A  H  Radio  A  Electronic  Supply  Co. . . 

Vets  Distributing  Co.,  The . 

W'clls  Sales,  Inc . 

Weston  I.aboratories  . 

Wilcox  Electric  Co . 

Williams  Manufacturing  Co . 

Wolf  Co.,  Edward  . 

Woonsocket  Rayon  Co . 


Va4-uum  Metnlx  C'orp.,  Sub.  of  National 

KrKr»r4-h  Corp . 

Aeetron,  In<* . 

\  efHler>Koot.  Inrorporatrd . 

\  ietorren  Instrument  C'ompan.v  .... 
Viilettn  Eleetrir  C'ompany . 


AVal<le«  Kohlnoor.  Ine . 

Uard  I.esknnrd  Kleetrle  CompHii.\  .  . 

Warren  Wire  Company .  .  . 

Waterman  ProdiK'ta  Co.,  Inr . 

We<stern  Gold  A  Platinum  Work«» 
Wef>tlnxliou«te  Eleetiir  Corporation.. 
Weston  Kleetrleal  Instrument  Corp. 
Wheeler  Insulated  Wire  Co.,  Ine.... 
White  Dental  Mfif.  Company.  R  8... 

Whitehead  Stamping  Compan.\ . 

Whitney  Blake  Co . 

William  WHkens  Webung . 

Williams  A  Co..  C.  K . 

Wilton  Tool  Mfr.  Co . 

W'inchester  Kleetronles.  Im* . 


Xeelite.  Incorporated 


Zopliar  Mills.  Ine 


PROFESSIONAL  SERVICES 


it  SIX  ALL-ZERO  CENTIR  VTVM  RAN6ES: 

13V^  Megs  Constant  Input  Resistance. 

±  3,  ±  12.  ^  30,  ±  120,  ±  300,  It  1200  volts 
Direct  Reading  to  ±  60.000  volts  when  used  with 
Series  TV-4  Super-High  Voltage  Safety  Test  Probe. 
it  SIX  SELF-CONTAINED  OHMMETER-MEfiOHMMETER 
RANCES:  0-2000-200.000  Ohms. 

0-2-20-200-2000  Megohms 

it  FOUR  BIRECT  PEAK  REA0IN6  HlOH  FREOUENCY 
VTVM  RANOES:  0-3  12-30  120  volts.  (When  used  siih 
HP- ISA  High  Prrquenry  Vtcuiuo  Tube  Profie.  Net  Trire 
$14. le.  No  rnrstal  rertltlen  employed.) 
it  SIX  AC-OC  AND  OUTPUT  V0LTA6E  RANSES  at  1000 
ohms/volt.  0-3-12-30  120-300-1200  volts. 
it  EIONT  0.  C.  CURRENT  RANCES:  0-300  microamps. 

0-1.2-3-12-30-120-1200  milliamps.  0-12  Amperes. 
it  SIX  DECIBEL  RANCES  from  -  20  to  +  63  DB.  Cali¬ 
brated  for  600  ohm,  1  mw.,  zero  D6  reference. 


EARCHLIGHT  SECTION 
( Classified  A  dvertising) 

//.  H.  HILTY,  Mgr. 


EMPLOYMENT 

Positions  Vacant  . 

Selling  Opportunities  Offered 

INxitions  Wanted . 

Selling  Opportunities  Wanted 
Employment  Service^  . 


SPECIAL  SERVICES 
rrmtract  Work  . 


BUSINESS  OPPORTUNITIES 
Offered  . 


it  VOLTACE  RECUUTEO  -  BRIOCE  TYPE  CIRCUIT 
it  DIRECT  REAOINC.  AU  ZERO-CENTER  VTVM  tlimi. 

nates  frequent  and  inefficient  shifting  of  test  leads. 
it  HICH  FREO.  VOLTACE  SCALES-OIRECT  READINC. 
it  OUAL-OAUNCED  ELECTRONIC  BRIOCE  OHMMETER- 
MECOHMMETER. 

it  1000  ONMS/V.  MULTI-RANCE  FUNCTIONS  permit 
simple  AC-DC  voltage,  OB  and  current  measurements 
free  of  power  line. 

it  AH'*  RECTANCULAR  METER-200  microamperes, 
^  2%.  Oouble-iewel.  D’Arsonval  construction. 
it  1%  Film  type,  Metallized  and  Wire-Wound  resistors. 
W  Heavy  gauge,  louvred  steel  case  with  plastic  han- 
dle.  Etched,  anodized,  aluminum  panel. 


EQUIPMENT 

fUsed  or  Surplus  New) 
For  Sale  .  - 


WANTED 

Equipment 


ADVERTISERS  INDEX 

.Mgeradio  Electronics  Co . . 

Allied  Electronic  Sales . 

.American  Meter  Co..  Inc . - 

American  Silver  Co . 

.\rma  Corporation . 

.\rrow  Appliance  Co . 

.Arrow  Sales,  Inc . 

Austin  Co . 

Automatic  Electric  Co . 

Barry  Electronics  Corp . 

Hendix  Aviation  Corp . 

Blan  . 

BIonder-Tongue  Laboratories,  Inc... 

Bopnton  Radio  Corp . 

Candee-Airco  . 

('apehart-Farnsworth  Corp . 

Carol  Distributing  Co . 

C  jk  H  Sales  Co . 

('hance  Vought  Aircraft . 


Csmalsts  with  tssxisi  Cirtuil  iMlatiSf  Test  Prshc.  Shisldsd 
Ohmmstsr  Test  Cabls.  Rtanaard  Test  Lead*.  Oluaaicter 
bsttsry.  Cs»t  dlmeatiaaa— ’If  2**  1  •'/«**  s  5". 


404^  ^  488  the  ‘‘Precleien”  Seriee  EV-lOA 
Oetuie  VTVM^Mceehmsieter  with  estrs-larfe  7**  meter, 
SB  dliplay  at  leadlat  radis  sarti  dietribirtsr*. 


paMUhsd  a*  a  eonvenisnea  ta  the 
.fE?  **  t*  ("hke  It  BMurate. 

IC8  aeeumee  na  rsepsneibllity  far 


CiiMn;  451  O'vay.  N  Y.C.,  U.O.A.  Cablet:  MOffHANEX 
la  Caaada:  Atia*  Radie  Carp.  Ltd.,  Tsreata  2B,  Ostarie 
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In  (onodo  ond  Newfoundland  Rogers  Mo]esfi(  Limited 
11-19  Brenidiffe  Rood,  leotide,  Toronto,  Ontorio.  Canodo 

Coble  AMPRONKS  f 


Re-tube  with  AMPEREX 


nothing  can  compare! 


I 


!(Ur 


Small  and 
Weighing  only 
66 

pounds  _ ! 


Maximum 

plate 

Dissipation 

45KW 


Long  Life  and 
Efficiency  Proved! 
Already  operating  for 
more  then  9,000  hours 
...  and  still  going! 

***...  einco  tiMy  wra  pvt  Intw 
MTvico  HMy  liovo  Uomi  w«Hiinf 
to  owe  toll  toNttocHoii  .  . 


AMPEREX  6078/ AX-9906R 

Pilomowt  TKoriotod  Tungsten 

Voltoge  17.5  V. 

Current  .  .  196  o. 

Inter-electrede  Copocttoficee 

Plote  Filoment  3.4  meifd. 

Grid  —  Plate  .  86.  mnifd. 

Grid  Filoment  .  116.  mmfd. 


Plote  Filoment  3.4  mmfd. 

Grid  —  Plate  .  86.  mmfd. 

Grid  Filoment  .  116.  mmfd. 

Maximum  Typicol 

Clots  C  Tel#9rophy  toting  Condition 

d.c.  Plote  Voltoge  12  12  kv. 

d.c.  Grid  Voltoge  ..  -1250  -1000  v. 

d.c  Plate  Current  12  12  o. 

d.c.  Grid  Current  3.0  2.25  o. 


\Ur 


New  And 
Exclusive 
ir  Cooling 
Principle 


Avoilable  in 
Water  Cooled 
Model 

6077/AX-99 


AMPEREX  ELECTRONIC  CORP. 

?5  WASHINGTON  STAEET,  BROOKLYN  T,  N  Y. 


RADiOTRO*^ 


R  ALJl'J  '  -1 

(LECTROH 

TUBE  © 


pi  MAXIMUM  XATINOS  # 

Relay  and  Orid-Cantrallad  RoctHlar  Sarvka 
(for  anode  Mppiy  frequency  of  60  epe) 

KAK  ANOOI  VOITAM: 


NOW -precise  electronic  control  at  lower  cost 
with  the  new  RCA-6012  gas  thyratron 


Expressly  designed  for  industrial  control 
applications,  the  new  R(;A-<)012  gas  tetrode 
features  the  ruggedness  necessary  to  with¬ 
stand  rough  industrial  usage.  It  has  the  addi¬ 
tional  advantages  of  low  cost  and  nation¬ 
wide  renewal  distribution...both  of  impor¬ 
tance  to  the  end  user. 

For  motor-control,  electronic-inverter,  and 
general  relay  service  at  power  supply  fre¬ 
quencies,  the  RCA-6012  is  rated  to  withstand 
a  maximum  peak  inverse  anode  voltage  of 
1  .^00  volts,  a  maximum  peak  cathode  current 
of  5  amperes,  and  a  maximum  average 
cathode  current  of  0.5  ampere. 

Operating  features  of  the  RCA-6012  in¬ 
clude  a  negative<ontrol  characteristic  which 
is  essentially  independent  of  the  ambient 
temperature  over  the  range  from  —75*  la 


-I-90*  C,  low  preconduction  currents,  low 
control-grid-to-anode  capacitance,  and  low 
control-grid  current. 

The  RCA-6012  is  compactly  designed,  and 
employs  a  struaure  that  increases  its  resist¬ 
ance  to  both  shock  and  vibration.  A  button 
stem  is  used  to  strengthen  the  mount  struc¬ 
ture  and  to  provide  wide  inter-lead  spacing 
as  a  means  of  reducing  susceptibility  to  elec¬ 
trolysis  and  leakage. 

For  complete  technical  data  on  the 
RCA-6012,  write  RCA,  Commercial  Engi¬ 
neering,  Section  FR42,  Harrison,  N.  J. . . ,  or 
contaa  your  nearest  RCA  field  office. 


FltlD  OFFICES:  (Etit)  Humboldt  5-5900.  415 
S.  5th  St..  Harriioti.  N.  J.  (Midu'esl)  Whilc- 
hill  4-29<X).  5H9  E.  Illinoif  St..  Chitiao.  III. 
(  VesH  Madison  9-5671,  420  S.  San  Pedro  St., 
Tmti  Ig 


Los  Angeles,  Calif. 

•AndtiiM/ 


new  RCA  tube 


IICA*40i0  it  •  curr*<it«rt9i»l«tor 
twb«  fwr  wt«  i«  rw^wlottd  4< 
^wtr  twMliwt.  Stioiilop  !•  Wit 
4AS7-0,  It  faotwrwt  a  bwtfw* 
ettfw  coAttPwcti*«i  fwr  iwi^rwvMl 
rwtittofKt  t«  thock  vibren 

tiw«i.  Tb«  4092  it  «  tiwiilMr  h*b« 
for  oircroft  powtr  twpwlioe. 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA - 1 


RA  DIO  CORPORA  TIOM  of  A  M A  RICA 


